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1. PURPCSE

The purpose of this program is to determine the detailed requirements for
programmed, automatic field maintenance testing of all types of Army electronic
prime equipments and systems, From a study of these data, the reas_ibility of
l utilizing the building-block concept in implementing these test requirements
will be determined.

II1. ABSTRACT

This study is concerned with the review of Army technical manuals and
related documents to determine the requirements for an integrated effort to
automate Army electronic equipment in the field. The program has been divided
into two phases. The first phase covers a comprehensive review and tabulation of
Army prime electronic equipment test parameters, and of associated test equip-

{ ment parameters, coordinated into an evaluation of the capability of building
block modules in testing these parameters more efficiently than with present

test equipment. The second phase covers a less comprehensive review and tabulation
of additional Army equipment, performed under redirection of the program, as a

j data collection both to illustrate the usefulness of the EAM system in general

and to demonstrate the potential of the building-block module concept.

: III. PUBLICATIONS, LECTURES, CONFERENCES AND REPORTS

} A.  PUBLICATIONS
None ,

! B. LECTURES

None -

i )
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III Publications, Lectures, Conferences and Reports (cont.)

[ ]
Qc.Ocoummms ® o

o ’
« @ %0:’6 Septemb&r 1962 a conference was held between Mr, Tfms M.
11dsgof mgsnﬂx. 'P’. Monmouth, and Mr. Ralph Megerle of Aerojet-General Corp.,

[N
", ’Azuu -3m€.§ osq..pf the .c@ference was to discuss'nd initiate nges in

. '%ll ¢« ®

ote o the. te&x‘n.i’&l' scope “of the Buildﬁ:g Block CORnctb The changes which resulted

::. ‘s 3’" ﬂon thyte coference wdke dravn up‘nd’ tranamtted for formal approval by the

¢ :o U ! 'Arnw'S:lgml Research and Developnent Iaboratories® & 5 P ®
e * S0 g% 0 & .

e "0 . A conference \nscheld on 9 Febr\nry, 1962 at Aer et-General Corp. @ ®
* ... '0’ Azusa, California for the purpose or rsueving the Aerojet fnciliﬁes and the

[ "

..O prod,ess to date on the study program The following conferees®@ere in attendance:

These’charts , and others, are reproduced in s f;na report. * . ® "
®

l&ELRD e

L&. Alex Rosenblum of L visited Aergaef'o'nez‘ (“rp., Azusa
the week of L February, 1963 review. th! program and make ‘-ecmmendations @r L
the remaining work to be done on the contract, eﬁecial Yy f%r t‘e ﬁ.ml‘eport.

L J
A genersl conference was held T Febaary between Mr. Rosenblum and
the Aerojet Support Systems personnel, The following results were agreed upon:

1. Preparation of the fimal report would begin immediately.
2. All tabulation of Air Force equipu:at would be diacont.inued’.

2 ®

E )
*u : ® 'O. ®From USASRDL, ® .o . ‘ L .
® e @ . »
® o 208 o . ¢ Mr. 'I'hcu%Child . e e . O ° °
°.° ® ., * o . Mr. Alex Roeenblum .« °* »
. LIS i
.o . 0‘:.' S Fr%n Aerojet, . ¢ i .‘ . . o
«® . W T %% W lervin Batrignt % » “o . »? .
® . L/ . [ ®
® Gsl‘g [ ] ® %@.‘ ‘: . O% ;’ e s Mr, }h“ry Smm ‘ .. ° ¢ :‘ ’
» ; '3 N ¢
::”‘ig a 0“’ ¥ s " ‘e .HI‘. Paul Burk .Q e . .:= o* ‘. ® ® ® .
* 0@‘?"%@9 0.: LIPS g Mr. thvick Vinton " o "t . 0 . .
¢ Gese % & @ . ()
1) , s 9’9
. L) %g0 ol 0’ ® fg"viev of the sreceipt of:Propoul Reqxsgth&?-st(}/D-%} ,ghich 13 L 0,.
N ':'O; .o Qencerned with the continuation of the Bﬁifding Block Study, plans for the® e .o
' »
* ® 3@ o &' .ontinumtion of the program vere discuued. pecific chnrts and gmphs, dhich ¢
e ® _ sl g *
-l ™ & indicated som of the study renulta s Qere presented to Mr. Chi‘da and Mr, lﬂsenbl\n.‘
.
(]
?
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_Azusa. .The purpose of the conference \ns to d.iscuss end initias cw:gea in

‘.‘heae clu‘a, and others, are reproduced‘in this gxll‘repgrgg

III Publications, Lectures, Conferences and Reports (cont.)

c. CONFERENCES

On 6 September, 1962 a conference vas held: betveen Mr, Thoms M. l. ‘
Childs of USASRDL, Ft. Homnout.h cnd Mr. !hlph Megerle of AerOJet-G‘nerei Corp .

th’techniocl.scope of the. Building ‘Block Contrcc.t. - The changes :?:h reaulted
from that conterence vere draun .cgf tnnsnitted for foml epp 0y
u.s. w Sigml Research aed Develomerg, Iabox'toriﬁ @ .

d A confergxce “heldén 9 “grmxg %962 at “roje,t-cenernl. Corp. , ®.
’zusa, Calitomia fol.the pwose g revievais tge‘eroéex f‘acil“es antthe ’ o

-4
Q {
progreaa t0 date on the st prognﬂ The‘fo;loving ‘confereegfere 1i’attexﬁance

°® Og WW&SC ® ":@ @ ﬁ% 00' o®

‘ Py ®
g“’,‘ .® or. AlexRosenblum ) Q@’%C g.. O‘_.. o

A ® 4 ® |
® ¢ @
* . ¢ ® w. rvignou;r“m p(C ;"o_%@ Ve ® Qa. K
& ¢ o, o3 s o8 S50, 2670 000 ¥o
o rry s:utp . e @ O 8@ ‘ ® P
® L go g ¢© 00 Teg Hat &
® * M. P urk e & % o
I oM s "’ e 'i\?& ‘e @@,g,.‘QQ
@f $ o B tvick Vin on. g ° :@. . ® ® O R ‘. .

Ix? vie‘a‘ the receip?or Propqd%eques% 62-{10/@265,.\:?&1 1s . .

X ®
b * L. ﬁi@@concerned with the continwation of the Builﬁing Block Study, @hng’fo‘ t!& I 'o ® gg‘*

con’:imation of the program were difcuued.. Speci’ic’chnﬁe e{gn% &'r'hich
indicated some of the lt&& results g vere $elegte t?& %hil 8&?*’" aosenbl\m. d
& ¥y u@.'a‘ . .‘..

M, Alex Rosen’bl\m of USAELRDL visited Aezajeté}enemi Gorp., Az®a o 0
the veekgpf h Febrmry, 1963 to reviev the rogrlm and make recomenhtions’for

the renining work to be done on the contralt, elpecie.lly for’ the ﬁml report '

®
A general conference was held T February between Mr. Rosenblum and
the Aerojet Support Systems personnel, The following results were agreed upon:

1, Preparation of the final report would begin immediately.
2. All tadulation of Air Force equipment would be discontinued,
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3. In lieu of the Air Force equipment, Mr. Rosenblum would
sﬁpply, prior to the second week in March, data on never Army Prime Equipments

such as:
: L. e '
Co0 @ lirsuwe . AN/GRC-50 AN/PRC-25
AR Y "o *Q N
. .:-l .:. ‘.. '.Q '..r. .""’ \5-..;. u/Gm.“ AN/GRC.I%
R O S AN/VRC-12

DR R N
i :-’ [ St -h.".' . Contractually Aerojet was to deliver the following.
..‘o", ;:. . © ®
Ad ‘e .....(‘ a. Final Report
]

o .

o g % FAM cards and print-out of all items tabulated.

|. o . oo ® ® . ® jAerojet will send an engineer if conditions permit, to
s a @ --‘w é d’:ﬁribe the tabulating system.

) ) ]% o ,'m 6...- The following tentative time scale vill folloved.

e - . - ;’ Q 'r:;.‘; N
b .- 1% & e .0 ?-3«' S a, Conclusion of Engineering Services - 28 February 1963

v : i -

"’: » 9 e ® ....'_ e £ LR Additional study documents from USAELRDL - T March 1963
®:." g % (Rl "o. MRS e Documentation system presentation - 23 April 1963
o QQ © ﬁ@’ . € * d. Final Report, draft copies - 1 May 1963
o ¢ 6o o ] e.  Approved Final Report - 10 June 1965.

e 510% '
o 23 ) D. REPORTS

® ( ‘

Q% Qg\ﬂ‘)gz} §§®®@$ . hd ® In the performance of this contract, 22 monthly progress reports

» ;} @g‘:’ i @ ‘ have %een published, numbered LO44T-0l-1 through -22,
s o

20 a* - ." : . Also in the performance of the contract six quarterly reports have
S # o+ @@ & &een‘published, numbered O447-0l-1 through -6.

A A - 3

® . {: $®1V. FACTUAL DATA

(1 ) ®

A. ORIGINAL PHASE
®

The building block study program was initially a test requirement
survey of prime electronic equipment and test equipment used by the Army, and
use of the data thus found in illustrating the adaptability of automatic and
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IV Mctual Data, A (cont,)

seni-automatic building-block test modules to field testing. Additiomslly,

the feasibility was to be proven vith breadboard teats, and then preliminary
design criteria drawn up for actual system modules, The preparation of an
integrated testing system to perform field testing of the Army electronic
equipment was the design goal, using building block test modules in automatic
operation. This system was to employ programmed test input messurement criteria,
controlled by pre-punched tape of IBM cards, vwhich vould automatically select
the specific test point for measurement. Then the system would complete the
test cycle by recording the measurement results on punched tape or actual print-
out, thus furnishing a permanent record.

The development of the above-described integrated building-block test
measurement system must Me based on a comprehensive review of the measurement
data and associated considerations of actual usage of the prime electronic
equipment and the test equipment used by the Army in the field.

1. Nature of the Data Desired

The feasibility evaluation of the building-block module testing
system logically begins with the testing characteristics of the prime electronic
equipment, This information ies best supplied from the Army's technical manuals,
vhich were the basic source indicated for use in the program, The data from
the manuals requires tabulation (Aerojet Form B511:61-1133 was drawn up) as
a method to extract the data swiftly and accurately for sutomatic testing
purposes and also as an aid in evaluation studies. For this reason the recording
of the data from the work sheets to IBM cards provides an ideal storage and
recall medium for autommtic reference, The test parameters were dbroken into
four categories: power requirements, trouble shooting, alignment, and final
test, Also the test equipment list specified for mmintenance of each particular
plece of prime equipment was included,

The actunl extremes of values t0 be measured and the accuracies
required vere to be tabulated, These mesaurements are (1) power in some
multiple or fraction of watts, (2) current in amperes or fractional amperes,
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N SR, .
(3) V&&‘O.&l& multiple or fraction of volts ,.’(h) !‘x:guency in cycles or
o @e SOmE .p%e" v, x.ue.tin or pulse vidth. in some f'ction:.o‘r,sec.ondg,-cnd.,
@ Y6)sredigtande \pd.ié«hnce‘u ohng or some gmultiple of ohms...It isg@mderstood
o o * R DR
gegsurenents are tdPve ux& e test points, orginput or output:.

R X
[
L

H

®
o [ ]
S—y y
1

o .ght:thgsq.. r o R SRRV AN

[IA ;e'rﬂ:!lg.‘é'ij",- ‘eg"the:eqm nt and got ‘nii\tleAQQctiog Jorind{vidul |

® ‘n..c - ‘2: g&r‘dfncsbfoe’&“z system is gnce’ed'&:'u‘ge’ 3‘ field @ ..

ﬁgo o ‘mlnl® .'t&t.ixf augvo.ultr o'b‘oml’be uppliet’to sya‘- or ﬁible unit c .‘
kM N o FARE IR o ® S 0% gt

e ‘.0 : "'.gtf‘@v?f.ﬁgthe.gt{is.ror dési&hing the te_s_t:. '

9.000..' Ll .t':. .}?" ?ﬁé ot ﬁ ®p1s0 date 18 neces to -
B R i
" ® ® % 3 tigxa Mr]:p.in .the' t equipnent%sesentl‘iq use, L

e 3 n&:‘ ° ;1 .em‘.ars ;g.s;zmes. Other thctog need i:o%e o -
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S r..fhgh.type £ equipment i® uze® u- q
ehs Lo iy KX i
i'!‘?!i S or%m st ‘a1 01081 Sk HoaPes ' .. .: 8

Q} «“._ 9 o
“':iiqn:\u't::hgom, is :t:ogﬁo:.ea; 8“. ° .~ q
t:!'g ‘mﬁ;,. and ﬁu coflitio 0 %!
93.‘ tﬁpl fﬁ\guan oft.ie;te& equi;%?t? .’.
e

(%)
o®
)

< ’w 19 )
o® @0‘% rn?’ ?I ®
0.9 .8 ea Rode utﬁa‘t !he.d*&iz ng o 'Y X
. :%O :,%..;g:;a.o a'hﬁ;l’g;ua‘n . ?Q\;?a oﬂ:he:t%? ﬁel:éf t:st : F3 ’..Q
° 0l g9 900, © [ ] (4 ¢ _o®
.2.:.-.::3 a8 ‘.’.. ol .;:a. of 3.' :-’ 3§0‘ ° Q.‘.“ ng. c."’." .o‘
. ®
°Q 0Je €, e ." f | 'o~' "meﬁmgliament of:ﬁ.m c‘&ern in e dea‘gn&f&he nogfea. %
ool .ﬁf..‘o & provides ®%olution to the‘&-oﬁem 8®redundancy in %of equi.puent'. 00,0 ©
L s 'y "{: i‘";. .._. «"u% S 9 . @ é ® L P = 4 J v
. {3 7 @S g In usege, the bullding blofks will feature mintemagce based . -
’ on uriitnindep'endence. The failure of one bui%ng v1dk \311 not. effect thegp @
i Rrers in the integrated test setup. Interchangeability and replacement of o

faulty modules will be a simple plug-in operation, Also, the modules wi%l feature
high reliablility through extensive use of solid-state circuitry, which will

insure a minimum of module failures.
®
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L

'b lding-b].oek synuu nre planned to be 1nbegrated
Rt '*"-«Mc‘ik‘“ : ] ‘

Rty
-
t. pec:t
i s
j *agztup ,;?gﬁ‘the,\ viliorfg ct&msureme

R o - L L RS jx_’ ‘.)’ b X
“rf-”"t 1‘?& cmpl&iggfgrétﬁ:g e

e . .
—— o -

o e T .

) d.pe & , 2 W X a A
Do: o 1Y 3‘“§:°:e.° 28, ﬁio e 8icss
.:.,.'.', ‘3.. 00‘ " e nutax. su;i-n‘\;;;on 1c' '!‘ 8 :pla)
- @ @ .: b'u;.l -bl K sya&mﬁ%: d d %ddv.;gage ‘atg:) nearly _jqolproofs,. :
o % g “.-5» nishi 2 nsnt%w:(ﬁ'é‘e & 'm&&tomtion 48 to’ be@uccomplished
® ! ’-' . oo Q. Ee ;%g d inputa by meggg or a px:é-p\mched Mylar tape' ...
] &P L@ or‘eq\'nvn‘en ‘ape-b%ock Teader (2) “1n%rthce a.(hpt.ers to: reconcilewth@ beﬁ
@ ® ‘. poi ts uith thegtest. nodul& ,and (5) dig?ml print-out‘ of the output“and :.est' :
’ .o s q : ‘poi‘nt readi 5@9% SO }; A.‘t-; . o - ' e
| : A @\'3‘@ ' 'é‘ ': 3 S ,," 5 eCQ Figure%l 111\:51;13058 the block diagrnm o “fﬁthe mdu}gr cor;ceptw
N e : t.g @ in the- autom d: te:t s&)tup, dr‘vn :p in geneml form. Numerous moditications O '@
., : : i @ould %e'mde%,to, ccam&hte mn{‘ test conﬁgurntions. The necessary%est -'“ )
. . s%\m. and 1 r edure tpr arw'mintemnce ‘test must be outlined in a ' ",‘,
A O@ revisiox % %%Q' ?e technicll mafal, ] i * .j:* "
woe ® ;. 3 ° 8 u N R . ]
. E@;.’i ‘. o O tctg éye thg‘ gorgect%uilcﬁt& blocks vill be selected @@M".“
» @Z’ ® ‘ lzfor st’ ‘respo 3 “m'a“ﬂ.?;emenp, apd’ then conuct Slosures ) @\@J?'é‘“
hd Od ; . .. .. ‘ikn nted 'bl c 1‘& ) gp l): {he ‘tegt..stimuli to "t.he ’equi‘pment." .")l'hc? !éC?@;-, A
° . a "‘s"’f““l %espons voul 8‘ be onﬁ&fbn!d ﬁggt@;o an dmlog vol@age aqg (\@; .
& ] ‘ ‘ .~ ;then 1&@&‘1 ‘a'l?d' tﬁtere.doirbto cg rq@tora- The test limits in the oy
| i . .‘fﬁ 'reviamly 3een aet'by the b&c@k S)e,_%er }nf@r:mtion. @ Y
) .Q Ofg the conpnriuog,kvi‘n“ ;ex?’be'i c-t'ed and%r' ud«*t;}:.i ':43%:
L ‘The l ,\t' ock%‘diam of: f?igure"élf i
o ‘ 7 maybe either‘interml or exterml. Any uuta-‘ic lust:qonﬁguntioﬁ’*iﬁéuid ol TR
h-ve the ability to mke ‘use of the poruble automtic dau-processing developed

for the Field Am The FIELDATA Equipment Program has produced mobile, geneul-
. purpose digital computers such as the MGBIDIC, the BASICPAC, and the COMPAC.
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IV Factual Data, A (cont.)

A self-contained, highly portadble programming unit would

. perform the essential functions of test procedure operation and some limited
..~ . trouble shooting. A larger extermal unit, however, would afford additional
mmry capability, and a greater potential for investigation of specific
‘failures or additions to the testing progranm.

Application of the FIELDATA Equipment computer to the
buildlng":b;tock system vould yield a design utilizing the l-megacycle clock
rate of the computer, and the 38-bit word length.

a, Modular Design Features

Basic criteria for the preliminary deeign of the
building block system developed from the survey of 60 representative pieces
of tactical electronic equipment. The derived data provided significant
information concerning the types of modules and their indicated parameters.

o The modular concept will incorporate standard types of
equipment in the simplest form possible, as shown in the list of circuits below:

(1) Single-stage voltage amplifiers
(2) Oscillators

(3) Rectifiers

(4) Filters

(5) Mixers

(6) Modulators and demodulators

(7) Pulse formers

A With these basic circuits, plus essential special
circuits, ‘a test setup will be created., The various building blocks would be
soiid-smte circuitry encapsulated for protection, The blocks might range in
size from fractions of a cubic inch to several cubic inches, depending upon the
function. The blocks could be combined into a specific test function by
plugging into a function "drawer". This function draver may be considered
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IV FPactual Data, A (cont.)

a prime module, and the plugged-in dlocks as submodules. An illustration of a
submodule application would be an oscillator for audio-frequency tests. The

prime audio-oscillator module could accommodate a discrete number of frequency
submodules, depending upon the test requirements, In this case, the prime

module simply acts as a package to transfer power to the blocks and as an interface
to carry sigmals 10 and from the various blocks as required,

Similarly, the voltage measurement module would accept
a discrete number of voltage amplifiers, Factors such as the range and accuracy
of the voltages to be measured, will determine the number of submodules required.

The camplete battery of test requirements would be
accommodated by the building block module system., The number and sizes of the
modules would have to be established, Test procedures will undergo revision .
to match the nev testing methods. For example, third- and fourth-echleon
testing will, in many cases, no longer be concerned with wave shapes. Peak
and half-pover points, or other points of slope change, will be sampled and
measured as voltages. Reasonable assurance that the wave shape is correct would
be obtained through agreement of the sampled voltages with established limits,

In the examination of an intermediate frequency amplifier bandwidth, for example,
it is not necessary to examine the entire wave shape., The probability is that
the frequency bandwidth between the half-power points and the voltage measurement
at the peak will establish the operating characteristics of the amplifier.

Miniaturization techniques have been advancing rapidly.
These nev techniques will permit modules to be made smaller, thus approaching <
microminiaturization. It may be planned to adapt the smaller modules or
submodules into the system in a manner to minimize obsolescence.

Certain pieces of test equipment are basic. Any plan
to design test equipment into modules and effectively replace a variety of
similar voltmeters, for example with a nev standard design, should be well
based on present intended usage and future projections, to warrant the redisgn.
The survey of test equipment in general Army use shows considerable overlapping
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® of measurement functions, This redundancy can be largely elimimated in the - e

b.  Modular Design Prepnntionfor the _

° e |
. . [ .- . . N ° N "l.. .. “ ':?;

. . . o .'!.he designing of a building-d 8 tin ®
requires an organjzed effort applied to a logical program.”‘In this study the P

following six steps vere developed for the prejaration.of the' bul1dingTblock

system: ' R " BT ff‘ L , .

. 1) o Pr8ject Planning -~ .. @
. W QJ ' ‘9‘8‘ NN SR ’ .
’ Preparation of detailed plans for the study effort ¢

* and schedules for the task groups. @ _ :
(2) Sm;r‘ey & subsysten requi_f'eg;nts, vhere these are o

the areas or subsystems for'survey. ¢ *® .

* (a) ® Army Organization and Logistics
(v) Pgognming and Automatic Controls ®
(c) ®Test Inst.rumn.tluon

* - . * " .
. (d) ®* Humn Pactors, .
P . N * [ ] [
. (3) ogubaystem Jeasibility Investigations, accordi::g to
the following: :" * . * .
L 4 * PY * o
. . (a) Detajled investigation of the feasibility of
[ ] L]
the concepts developéll during the Survey of Subsystem Requirementsein Step (2)
*
above. . - *
. . s
. ) . (b) oEreadvoard cireul try designed and tested for
. concept ;va.lmtiox?. S

(4) Preliminary System Integration

® (a) The tentative requirements generated in the
Survey of Subsystem Requirements in Step (2) above, developed into a preliminary
system concept, ‘
®
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.=/ 770 (b) . Results of the breadboard circuitry tests
(5) SY“'“ Application Exercise R

(a) Peasibility e\mlmtion or aystem concepts
through theoretical amalysis,

(b) Feasibility evaluation of system concepts
through practical experiments vith actual Signal Corps equipment. (The RT-66/GRC
Receiver/Transmitter and its associated test equipment, per TM11-289 was the
first item of equipment chosen for this purpose).

(6) Summary of Final Requirements
(a) Evalwtion of the preliminary work

(b) Statement of requirements for the automatic
test systen,
c. Technical Considerations in the Modular Design for

RT-66/GRC Test Equipment

The analysis performed in the preparation of preliminary
design criteria illustrated the technical considerations necessary in developing
a bullding-block subsystem. The following two sub-sections, dealing with the
test instrumentation subsystem firstly, and circuit design problems secondly,
will clarify many of the considerations.

(1) Test-Instrumentation Subsystem Amlysis

' The "Test-Instrumentation Subaystem Study" covers
advanced 'oechriiques for test instr\menutioxi, ‘and will determine the manner and
asree to vhich the origiml nquireunta for: teot instrumentation are affected

n by theae teclmiq\ns. ‘This report eltublisben umr of the basic parameters for

stimuli generation and response nonitorin;. This taek has been divided into
the following subtasks for circuit investigation:

Voltage conditioning
Dyramic Frequency Deviation

10
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Variable Reactance Oscillators
Radio-Frequency Pover Measurements
Frequency Measurements

Distortion Measurements

Methods of Signal Switching

During the project planning phase, four areas of system investigation were
defined as follows:

Interface with the Army FIELDATA System
Verification of the RT-66/GRC Finmal Test Procedures
Revised Test Procedure Verification

Final System Integration

{2) Circuit Design and Subtasks

The first step in determining the input-output goals
for the test modules (as given in the subtasks for circuit investigation) is the
detailed study of the methods now used for final testing of the RT-66/GRC. In
general, the automatic testing will follow the basic procedures of the manual
testing. Deviations are alloved in two cases, First, if it is unreasonably
difficult, by automatic testing techniques, to perform a given measurement in
the same manner as manul testing, different procedures should be investigated,
Secondly, in those areas where the automatic equipment can perform desirable
tests that are impossible with manual equipment, these teats should be added.

A list of tests has been has been prepared from
the final test as given in T™M11-289 (RT-66/GRC)

Physical Tests and Inspection
Sensitivity

Overall Selectivity

Limiting Action

Squelch Sensitivity
Regeneration and Audio Output

f e e e . o D T .
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R-F Power Output

Modulation

Frequency Comparison
Sigmling Oscillator Frequency
Operatioml.

The key to the success or failure of the bullding-
block concept for testing F-M communications equipment lies in the modular,
programable F-M sigmal generator. This is true for two reasons, First, it is
evident that the advantages of using automatic testing are much greater in the
testing of the receiver portion of the equipment than in the transmitter testing.
The receiver testing can be made virtually fully automatic after a few simple
preliminary adjustments are made, The transmitter, by its nature, will probably
alvays require a certain amount of operator control. Secondly, the modular
F-M signal generator replaces the AN/URM-48 which is the largest and most
complicated single piece of test equipment used in the manual testing of the
RT-66/GRC. For these reasons, the F-M sigmal generator was the first module °
investigated in this study program.

The requirements for the F-M sigmal generator can
be stated quite simply as follows. The instrument must be capable of generating
a lor 2 uvof signal, modulated or unmodulated, at frequencies of 20,5, 23.5,
25.5, 27.5, 33,5, 36.5, 38,5, 46,5, and 52.5 mc, These frequencies will meet
the requirements of RT-66/GRC, RT-67/GRC, and RT-68/GRC. The basic design must
be capable of operating at all frequencies required by any F-M equipment of interest,
The modulation is at 1000 cps with a deviation of 15 kc.

The design of any F-M signal generator is compli-
cated by two conflicting requirements, First, the carrier frequency must be held
to very small tolerances, Secondly, the frequency must be varied in accordance
with the amplitude of the modulating frequency. A highly stable, crystal-
controlled oscillator will satisfy the first requirement. It ig however, not
possible to directly frequency-modulate a stable, crystal-controlled oscillator,
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Tvo basic schemes are uled to generate F-M sigmals

“with high caﬁ'ier rrequency stability. The first of these uses phase modulation
" and the second -uses direct rrequency modulation. There is no difference betwesn

the signals. genented by these tvo nethods if the modulation is accomplished
properly. ’

Phne nodulntion is the classicalgmethod for
generating MM (this vae the syam uaed -by Armstrong in the 1930's). There
are two bc.sic problem which ;qnenlly g:anplicate the design of a phase
modulator. The first of these problems is caused by the fact that the output
frequency of a phase modulation -ilqialrfectéd by the modulating frequency as well
as its amplitude, For this reason a 'co'rrgctive network is normally used.
Since only one modulating frequency is used in the modular F-M signal generator,
no corrective network is required. The second problem is caused by the
relationship between linearity and modulation index in phase modulation. The
maximum allowable modulation index with good linearity is 0.5. Modulation index
is the ratio between the maximum frequency deviation and the minimum modulating
frequency. For good linearity, therefore, the frequency deviation at the point
of modulation must be less than half as great as the lowest modulating frequency.
In a commercial transmitter, the lovwest modulating frequency may be as lov as
100 cps., The maximum frequency deviation may, therefore, be only 50 cps. Since
the output frequency deviation must be TS5 dec, the modulation must occur at a
frequency 1500 times below the transmitter frequency. A great many frequency
multipliers must therefore be employed. ® The requirements for the modular F-M
signal generator are much less stringent on this point. The lowest, and only,
modulating frequency %s 1000 cps. This allows a frequency deviation of 500 cps.
Since the output deviation is 15 kc, a factor of only 30 is required between the

‘modulator and the output.

Direct frequency modulation ies cbtained by varying
the frequency of an oscillator which is not crystal-controlled. In order to
keep the carrier frequency within tolerunce, the average cutput frequency is
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compared to thlt of a reference cmm-cmtroued oscillator. If the
frequencies are not 1dznt.iel.l, e correcting voltage is fed back to the uncon-
trolled oscillator. 'mere are two ccmonly used methods for o‘buir.ing frequency
stability in direct frequency nodnhtion. One of these is the Crosby, or
discrimimator, method; the other is the phase detector method.

The phase modulation system is preferable to
direct frequency modulation in the modular F-M signal generator for two reasons.
First, phase modulation is simpler and will require fewer components. This is
pnrt.icuhr:ly true because of the simple requirements of the modular F-M sigmal
generator., Secondly, the linearity in the phase-modulation system is not
dependent on any components, The linearity of the direct frequency-modulated
system is dependent on the characteristics of the device which is used to vary
the frequency as a function of voltage.

The tentative block diagram for the modular F-M
signal generator is shown in Figure 2, Basically, the sigmal generator consists
of two modules, One of these is common to all of the generators, no matter
wvhat the fimal carrier frequency might be., This module generates a 3.2-mc sigmal
with a deviation of 15 kc at & modulation frequency of 1000 cycles. The other
module 1s selected according to the test frequency required. 1Its output will
also have a deviation of 15 kc at 1000 cycles.

An area of investiation recently initiated, apart
from the RT-66/GRC, encompasses the use of diodes for signal switching. An
example of a circuit to be bremdbosrded for a feasibility test is given in
Figure 3. Any further work in this investigation should 3etermine such parameters
as;

Maximum Sigmnal Frequency
Ideal Sigmal Termimation
Svitching Speed
Crosstalk
Niniaturization

b
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The circuit illustrated (Figure 3) consists of
two svitching diodes back-to-back, CR-1 and CR-2. During the "OFF" condition
the junction of the two diodes must be positive, A positive voltage is applied
through & resistance to provide a lov impedance path between the Jjunction of the
two diodes, and ground thoough diode CR-3. CR-3 is conducting and grounds any
sigml., The positive voltage also ensures that CR-1 and CR-2 are cut-off,

In the "ON" condition, a negative voltage is
applied at the control point vhich is sufficient, to override the positive
voltage and cause CR-1 and CR-2 to conduct and cut-off CR-3. The control
voltage may come from a flip-flop or the contacts on a tape reader. By appli-
cation of the proper control voltage, either input will appear at either output.
The amplifiers indicated restore signal level, isolate, or provide impedance
match,

4. Basic Test Equipment

The test equipment called out in the technical manuals
for use in testing the 60 pieces of prime electronic equipment surveyed is
graphed for frequency of usage in Figure 4, The data, reduced from the IBM
cards, serves to aid in the basic test equipment requirements. The number of
modules required to perform the high-occurrence measurements, for example, may
be estimated from the bar graphs in Figure 4, Figure 5 gives the separate number
of times the equipment was specified for troubleshooting, alignment, and final
test,

The equipment which is fundamental to the maintenance
of Army electronic equipment, consists basically of the 14 items listed below,

(1) vacuum tube voltmeter

(2) Radio-frequency signal generator

(3) Frequency meter

(+) Vacuum tube, transistor, and diode tester

15
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(5) Audio-frequency sigml generator
(6) Oecilloscope

(T) Output meter (DBM)

(8) Radio-frequency wattmeter

(9) Pancramic indicator

(10) Spectrum analyzer

{11) Pulse generator

(12) Noise and distortion meter

(13) Sweep generator

(14) Pulse counter.

The 14 items above would not each become a building
block module. Automatic testing represents an advanced concept. Digital
test techniques have to be employed, replacing or supplementing analog test
devices, and the test modules will vary significantly, for this reason alone,
from the conventional test equipment.
(1) High-Input-Impedance Voltmeters, or Electronic
Multimeter
These devices measure alternating and direct-current
voltages and d-c resistances, The ranges required may be summarized as foilows:

A-C Voltages: 0.05 to 1000 volts, frequencies
of 30 cycles to 5 megacycles

D-C Voltages: 0.05 to 2500 volts

Resistances: 1l ohm to 50 megohms

These ranges were based on the tabulated data of the
equipment under study. Accuracy for the measurements is nominally plus or minus
10%. Therefore, a system accuracy of plus or minus 3 will suffice. The input
impedance should be as high as practical over all ranges. '

Analyais of electronic circuitry reveals that the
measurement of d-c voliages is accomplished by d-c amplifiers, with precision

16



S R Ot

[ p—— Somoneny ——— [ asmanad
. . H N N .

Report No. 2535

IV Factual Data, A (cont.)

attenmated inpup at a high impedance, and low-impedance outputs driving a
meter.movement (O to 1 milliamp). Since the modular conception of test

'equipment design visualizes the information being converted to a digital or
o bimry-coded decimal for inline readout and printout, meters of the D'Arsonval
"~ type ;equ;ring a lovw-impedance source are not used.

The electronic multimeter, under these conditions,

13 reduced .to a linear voltage amplifier, the output of which is an analog

voltage, digitized for comparison and readout. In its simplest sense, such an

‘amplifier is only a signal conditioner and the range of voltages it may condition
"is limited only by the accuracy requirements and the linear range of the amplifier

module., This module becomes a compact package constructed enitirely of solid-
state devices.

(2) R-F Signal Generation

The Building Block Study, after the data on the
various frequencies used in testing were reduced, revealed certain discrete
frequencies most often used. Figures 6 and 7 list these frequencies. "me modular
concept, as applied in this instance, defines a signal generator which is a set
of solid-state oscillators, crystal-controlled where required. Each oscillator
building block will cover a practical group of frequencies. The output of these
modules is programable, and is flexible enough to meet all equipment requirements.
Specific intermediate frequencies would be simple crystal-controlled oscillators
such as 455 ke and 4.5 mc. Mid-band test frequencies would be selected to cover
as many pieces of equipment as possible,

The output of these oscillators could be applied
vith variable attenuation, either to the antenna of a specific receiver (or some
other test point within the receiver), or mixed with the attenuated output of
a transmitter.

The frequency to be measured should be mixed with
a known frequency, and the difference frequency processed through a counter,

17
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The digital comparator will take this information and compare it with the
information ﬁ'om theA programer. The results are then processes to the visual
ruddut Anr'\.d printér, and the "go/no-go" circuit, For the lower frequencies
there is nd mixing, thus information can be applied directly to the counter.

To measure VHF, the incoming test frequency can
be mixed with a beat frequency oscillator (bfo), which has a difference frequency
of 10 ke. To maintain an accuracy of measurement within specifications (0.005-11,),
the bfo can be a crystal- or tuning-fork-controlled oscillator, the tolerance
of vwhich can be maintained at 0,002¢. The difference frequency (10 ke) can
then be measured by a pulse counter, the 3-decade output of which will have a
minimum accuracy of 14. Since 14 of 10 kc is 100 cycles, and this error reflected
back to carrier frequency would be 0.0000% at 200 mc, at 10 kc the error
reflected back would be 14. The stated error would then be the 0.0024 error of
the oscillator, plus the reflected error of 14, or a total of 1.002%. Below this
frequency, direct-frequency measurement can be made with a minimum readout accuracy
of direct-frequency measurement can be made with a minimum readout accuracy of
0.14 and a maximum error of l%.

(3) Audio-Frequency Signal Cenerator

Certain discrete audio frequencies are needed
for audio response tests, modulation-percentage tests, and frequency-deviation
tests. An audio oscillator continuously covering the entire range from 20 to
20,000 cycles is not required for field testing. Spot audio frequencies may
be chosen which will perform the required checks. Following are the suggested
frequencies, in cycles, based upon those required under this study contract:
250, 500, 1000, 2500, 5000, and 15,000,

One audio-freguency oscillator module, constructed
of stable solid-state oscillators, my be packaged in a smll convenient size.
The various frequencies can be programable, as well as the reqﬁired voltages.
This osclllator will supply sigmmls directly to the equipment under test, or will
modulate the R-F signal generator.

18
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A survey has been made of commercially-available,
unit-packaged circuits which can be applied to each major plug-in dbuilding
block. For example, some typical units are listed below:

{(a) Transistorized crystal

oscillator 1x1x1-1/8 in,

(v) Power supply unit
(one per five oscillations) 2 x 2 x 3 in.

(¢) Tuning fork oscillator 1-1/2 x 1/2 x 3 in,
(d) Crystal discriminator 15/16 x 3/b x 1 in,

(4) Oscilluscope

Analog methods of display are not required for
automatic or semi-automatic testing, because of the digital print-out or similar
voltage recording. The automatic testing will rcquire a lower operator skill
level, in general, than would be required in the use of an oscilloscope. Modular-
designed oscilloscopes present no design problems; the basic principles are well
established.

(5) Output Meter

This is a low-pover measurement device at audio
frequencies. It 1s designed to rectify, at audio frequencies, and condition
the receiver output signal to a voltage which is a linear representation of the
input decibels referred to a standard power level, The design will closely follow
the same lines as the voltage measurement modules., The input to the amplifier
should take a dynamic range of from -60 to +40 dbm.

(6) Radio-Frequency Wattmeter

Radio-frequency power measurements from milliwatts
to kilowatts may be measured with suitable attenuators. Calorimetric power
meters adapted to a modular design contain a self-balancing bridge. The unbalance
signal is amplified and applied to a comparison load resistor. The power supplied
to the comparison load to rebalance the bridge is conditioned to an analog
voltage vhich may be digitalized and compared to the limits,
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An additiomal method worth investigation, because
of simplicity and reliability, is to couple the R-F power output of the unit
under test to a lamp. The illumination of the lamp will be detected by a
photodiode and amplified, The d-c output of the amplifier will indicate the
amount of power. This information will be digitized as required.

(7) Panoramic Indicator

Paroramic indicators are widely used in the testing
of frequency-modulated transmitters. An important part of the test procedure
is the measurement of frequency deviation as a function of the modulation. The
use of an oscilloscope in field testing, as a method of deviation measurement,
would be discontinued with the use of building block test modules.

Panoramic indicators use automatic scanning and super-
heterodyne~-type circuits for the simultaneous visual analysis of both the frequency
and amplitude of R-F signals, Such test instruments must use a calibrated
extermal oscillator.

In the modular form, frequency-deviation measurements
would never be displayed on an oscilloscope., If it is desired to measure the
frequency deviation of sume F-M transmitter, the transmitter antenna, through
sultable attenuation, is mixed with the output of a R-F oscillator module of the
correct frequency to produce a difference deviation frequency, assuming modulation
has been applied, The IF thus generated is then fed to a crystal discriminator;
next, the maximum output is measured by the analog to digital (A-D) converter.

The output of the A-D converter is then presented to the comparator for limit
checking, as well as to the readout circuitry.

(8) Distortion Measurement

At audio frequencies the percentage of distortion
may be measured in a variety of ways. One method is suitable for automtic
testing. The test frequency is applied to the equipment, and the output is phase
inverted. The original test frequency and the inverted output are mixed. The
resultant voltage contains only the harmonic elements,
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The resulting harmonic frequencies will be proc-
essed through a true rms meter circuit which will produce a d-c output that is
dependent on the rms of the input voltage. This information will be converted
to digital form and compared with the limits from the programer for the "go/no-go"
circuit. T.e ability to measure distortion amounts of 5 and 10% is required,

(9) Spectrum Analyzers

Radio-frequency spectrum amalyzers required in
microwave applications in the kilomegacycle ranges are used chiefly to examine
povwer in pulsed or continuous-wave radar and beacon sigmals. Such analyzers
are designed for specific frequency bands. As an example, the AN/UPM-58 has the
following characteristics.

Frequency coverage 16,000 +200 me

Measurable input pulse
modulation 0.2 to & microseconds

Measurable repetition rate 100 to 10,000 pulses/second

Although the design of such a specialized piece of
test equipment would be possible in modular form, it is felt that the complexity
of such a module, as well as its relative lack of use, would offset any advantages
gained.

(10) Pulse Generators and Pulse Counters

Pulse generators as input stimuli equipment may be
readily constructed of solid-state devices and packaged in building dblock form.
Discrete pulse frequencies and pulse widths may be assigned and programed as
required for specialized test procedures,

Pulse counters can be designed from standard
solid-state counter circuitry, and the information in digital form may be
displayed or compared. The transfer of pulse heights into digital form may be
accomplished by a gate which will pass pulse trains representative of the pulse
height.

2l
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(11) Sweep Generators

Sweep generators will be substituted in an
automatic checkout system by sampling circuits which will measure waveforms
at critical points. The waveforms as amalog voltages may be handled in the
same manner as other a-c voltages.

(12) Logistics and Support

The establishment of design standards and specifi-
cations for sizes will assure minimum-cost production and ease of replacement
of individual modules and building blocks; standardization is the important
aspect. The ultimate goal is to replace several hundred pieces of test equip-
ment with a few dozen building blocks., Simplicity of the individual units will
eventually bring the cost sufficiently low that it may become practical for the
field army to discard, rather than attempt to repair, individual modules. However,
reliability of individual blocks will be enhanced by careful design, simplicity,
and encapsulation.

Self-checking will be an integral part of the test
equipment. Every effort should be made to create a high degree of operator
confidence, Additional considerations relating to automatic testing will be
discussed in the appropriate sections.

3. Semiautomatic and Automatic Testing

a. Advantages of Automated Testing

There are many benefits to be gained in adopting automated
test methods. The following five reasons illustrate some of the advantages.

(1) Lower skill level or less training will be required
for operating personnel.

(2) 'Test results are more accurate.

(3) The testing time will be reduced.

22
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(4) Logistic advantages will be realized, due to the
handling ease of the more compact test equipment and the reduced testing time,

(5) Repeatability of test results will be greater.

Concerning Item (5) above, many groups of tests must
be performed in the same manner every time. Automatic testing will eliminate
operator deviations, since procedures have often varied from operator to
operator. A test might be skipped, should one operator question its necessity
or validity.

Additicusl advantages of automatic testing are apparent;
for example, a printout of the test becomes a permanent record of the results.

In analyzing the need for automatic testing, consideration
must be given to the complexity of the equipment to be tested, as well as to
how many pieces of equipment may be expected to require test and repair. It is
axiomtic that the automatic test equipment must require less upkeep and repair
than the equipment to be tested, Complexity of the tactical electronic equip-
ment will directly affect the size and complexity of any automatic testing
equipment,

Further consideration must be given to the availability
of test points in current Army electronic equipment. Future design of electronic
equipment should reflect the trend toward automatic testing by the inclusion
of sufficient test sockets,

b, Rating

Any amalysis concerned with the practicality and feasibility
of semiautomatic or automatic testing must be concerned with the number of pieces
of equipment to be tested and the complexity of these pleces of equipment. For
this reason, considerable time was spent in setting up u "yardstick" in an effort
to evaluate the two above factors and assign a priority to any considerations
of automatic testing. Any such set of rules will have exceptions, and such
exceptions will be noted as they appear,
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The Divisicnal Table of Operations and Equipment (TCE)
was the source for the divisional number of pileces of equipment of each type. The
pieces of equipment most numerous in one of the three divisional types was the
number selected to be the population factor (P.F.). In other words, the totals
in the Infantry, Airborne, and Armored Divisions were all checked, The highest
authorized total appearing in any one of the three was the selected population
factor number., This number was then divided by 1000,

The Aerojet study and tabulation of alighment and final
testing was the source for the complexity factor (C.F.). The complexity factor
wvas the tabulated sum of alignment and final tests. This whcle number was then
divided by 100 to arrive at a decimal quantity., Since the P,F. number was
divided by 1000 and the C.F. number was divided by 100, this then gave relative
weights to the two fractions.

Table 1 presents the results of subjecting 35 varied
pleces of tactical electronic equipment 6 the rating system. Such a study
indicates that, of the 35 pleces, the TA-312/PT telephone set is best suited
for semiautomatic testing from the viewpoint of quantity within the division.
However, from a complexity viewpoint, the electronic circuitry is quite simple.
Adjustmerts of the TA-312/PT will tend to be more of a mechanical mature, requiring
the replucement of such items as handset cords, batteries, or transmitter elements,
Most of the testing, therefore, does not lend itself to automation,

The second and third items of Table 1, the AN/PRC-10
and the RT-196/PRC-6 (AN/PRC-6), are ideal, both from a quantity and a complexity
factor. Of these, the RT-196/PRC-6 was selected for a rigorous examination.

Radio 8et AN/PRC-6 (RT-196/PRC-6) is a miniature, low-
pover, battery-operated radio receiver and transmitter used for voice communication
over short distances. It is intended for use when a compact, easily operated
radio set is required. The technical characteristics are as follows:

Frequency range LT to 55.4 me
Number c¢f channels L3
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Channel width 100 ke

Channel separation 200 ke

Tuning method Preset to single channel
Type of modulation ™

Distance range (approx.) 1 mile

Power output 0.25 wvatt

Number of tubes 13

Intermediate Frequency 4.3 mc

c. System Concepts

Figure 1 is the generalized block diagram of an automatic
or semiautomatic test configwation constructed of building blocks.

(1) Building Block Categories

These modular building blocks fall into three

distinct categories.

(a)

()
(c)

The interface (with electronic equipment),
pover and control group

The programer, comparator, and printer group

The stimuli generator and response measure-
ment group.

Interface is interpreted to mean the adaptive

circuitry and connections necessary for the transmittal of required stimuli and

the reception of required response from the selected electronic equipment,

(2) Interface Category

The following items are in this category:

(a)
(v)
(c)

(a)

Necessary test probes
Required test socket connectors

Special components for sigmal matching and
attenuation

Provision for the interconnection of the above
items with one another and with the test
instrumentation.
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The amount of interface adaptation required, and
the complexity of such adaptation, is inversly proportional to the corresponding
amount of test circuitry engineered into the design of the communication equip-
ment. If all required test voltages are brought out to accessible test recep-
tacles, interface problems with automatic test equipment are kept to a minimum.

Current types of tactical electronic equipment
vary widely in the location and number of test points. Future standardization
in this area should be one design goal. Many maintenance checks on field equip-
ment require elaborate and time-consuming test-equipment setups, with the test
itself requiring very little tipe.

The interface adaptor should be a separate inter-
changeable module in the building block program.

Methods of control fall within this same category,
since some way of switching test signals to and from the communication equipment
must be provided. This control equipment will be energized by a programer, and
will be either mechanical or electrical switching (e.g., relays, diodes, or

transistors).

Some method of programing the test sequence must be
incorporated. Of the many methods available, such as Core, Tape, or Punch Cards,
the most compact and trouble-free from a field-maintenance standpoint is the
punched-tape block reader with Mylar tape. Such a tape reader may use tape con-
taining many groups of tests. The tape may be updated, revised, and corrected
rapidly by the substitution of new tapes made up in depot areas, or by splicing
in the field area. Block readers are compact in design, may be made virtually
foolproof, and lend themselves to modular construction. Such readers, once the
test sequence is established, will advance automatically from test to test
unless there are indications of trouble. |

(3) ‘™pe Programer Functions

The tape programer will perform these functions
in an automtic test sequence:
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(a) Apply necessary stimuli to the equipment
under test

(b) Connect necessary response conditioning
equipment to the equipment under test

(¢) Supply the "go/no-go" comparator with the
test limits

(d) Define the sequence of the tests
(e) 1Identify the test setup.

The first block in a test sequence may be designed
to check the modules in both type and position as required for the sequence.

The programer, comparator, and printer group may
be self-contained or, as had been mentioned earlier, may be taken over by the
FIELDATA Equipment. Further study in this area is needed in order to define
the conversion requirements.

Viswal display and printout of test results are
required. The operator requires visual display as a means of immediate performance
evaluation, but printout of results is necessary as a form of premanent record,

This permanent record could accompany each piece of equipment passed for return
to service.

The use of a data printer in portable equipment
is completely feasible because at least one subminiaturized data prirter is
available vhich is capable of printing 12 columns of parallel-entry data at a
rate of two rows (two tests) per second. This particular unit measures 6-1/4 x
4-1/k in. and requires an installation depth of 6-1/2 in,

d. Control

All modules should be programed either internally or by
a combination of intermal and external control and switching.

Specific switching functions are performed by the control
switching building blocks., Each building block consists of a differentiator
circuit, a flip/flop circuit, and a solid-state switch. The switch closes upon
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receipt of a control-line level change, and opens upon receipt of a reset-line
level change. The activation of the control and reset lines are dependent upon
the program commands received from the programer/comparator/decoder unit.

Solid-state or diode switching should be utilized
vhenever possible. Certain cases of very low frequencies or ultra-high frequencies
will certainly require mechanical relays. However, even mechanical relays have
been miniaturized to permit compect design,

L.  Application of Modules to Testing Specific Equipment

a, Test Diagrams

Several months ago it became obvious that a method for
diagraming the tests in a clear, simple manner was needed. Figure 8 illustrates
the resultant form of the diagrams, which permit a display of separate tests.
In this manner, the modules required can be critically evaluated as to the
possibilities for automation,

The next step was to rewrite a technical manual to comply
with automtic test procedures. Many equipments were diagramed, and several
were selected for revision of the final testing procedures to reflect an automatic

test sequence,

The AN/PRC-6 was selected for extensive examination,
since it could illustrate the required tests without extreme complexity. Figure
9 1s & block diagram of the test configuration for the AN/PRC-6. From the
diagrams, an sutomatic final test procedure evolved requiring the elements shown
in Figure 10. Chapter 6, "Final Testing," in T 11-4069 (the maintemance for
the AN/PRC-6) was rewritten. The original sections, immediately followed by
suggested rewritten sections, for a technical manual prepared for automatic
testing are shown below,

. Automtic Final Testing - AN/PRC-6

Origimal:
62, Test Equipment
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Automatic:

Origimal:
63.

(1) Electronic multimeter TS-505/U

(2) sSignal generator AN/URM-25

(3) Signal generator AN/URM-48

(4) Auvdio oscillator TS-382A/U

(5) Frequency meter TS-1TLB/U

(6) Panoramic indicator IP-1T3/U

(T) Electronic multimeter ME-GA/U

(8) Battery BA-2T0/U

(9) Resistor, 49 ohms, 1/2 watt (noninductive)

(10) Resistor, 600 ohms, 1 watt

(11) Battery, 9 volts

(12) Potentiometer, 1000 ohms (carbon disk)

(13) Resistor, 450 ohms, 1/4 watt

(14) Resistor, 15 ohms, 1/4 watt,

Test Modules

(1) Voltage conditioner (input O to 10 volts)

(2) BRadio frequency oscillators (51.0 and 4.3 mc)

(3) Audio frequency oscillators {1000 cycles,
12 kc and 30 ke

(4) Mixer, filter.

Test Conditions

(1)
(2)
(3)

(1)

VOLUME control in maximum clockwise position

EXT-QFF-INT switch in EXT position

Resistor, 600-ohm, connected between
Terminal 5 of E2 and ground

Electronic multimeter TS-505/U connected
across the 600-ohm resistor
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Automatic:

Original:
6l

Automatic:

(5)

Power supply

Filament, +1.5 volts
Bias, -4.5 volts

Plate +45 and +90 volts.

Test Conditions

1)
(2)
(3)
(&)

VOLUME control in maximum clockwise
position (operator function)

EXT-OFF-INT switch in EXT position
(operator function).

All special attenuation and matching
will be a part of an interface adapter.

Power supply may be the self-contained
batteries or may be supplied Dy the test
set.

Receiver Sensitivity Test

(1)
(2)
(3)

(L)
(5)

Connect signal generator AN/URM-48
through a 49-ohm resistor to J3.

Adjust the signal generator output to
1l millivolt at the receiver frequency.

Modulate the carrier with a 1000-cycle
signal at a deviation of 15 ke, and
measure the audio voltage across the
600-ohm resistor,

Turn the modulation off and measure the
noise voltage across the 600-ohm resistor.

The ratio of voltages should be not less
than 3 to 1.

Receiver Sensitivity Test

(1)

After programer is advanced to first
test position, initiate tests.
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Original:
65.

Times down

(2)
(3)

(4)

(5)

(6)

Programed R-F oscillator module output
is applied to J3 at correct level,

Programed A-F oscillator module output
(1000 cycles and 15 ke) is switched to
modulate the R-F oscillator,

Audio output of receiver is applied to
voltage conditioner, This voltage is
digitized and tempordrily stored.

Modulation removed by programer. Noise
voltage and stored voltage, in (4) above,
compared, The minimal 35:1 ratio is
automatically determined and a "go" or
"no-go" condition is indicated.

Automatic advancement to next test.

Selectivity Test

(1)

(2)

(3)

(&)

(5)

Remove V2 and connect signal generator
AK/URM-25 to Pin 1 of the socket through
a 0,0l-uf capacitor.

Adjust the signal generator to operate
at 4.3 mc, unmodulated, Adjust the
output for a reading of -l-volt dc
between Test Point 3 and ground.

Double the output of the signal generator,
vary its frequency to the low side and
then to the high side of 4.3 mc. Record
the frequency reading at which the voltage
at Test Point 3 is -1 volt. These two
readings are called the "two times

down readings."

Repeat Step (3) above with 1,000 times
the original input signal. These two
readings are called the "1,000 times
down readings."

The bandwidth should be as follows:

Total bandwidth (kc)
(difference in readings)

TO to 90
T50 maximum
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Automtic:

Selectivity Test

(1)

(2)

(3)

(&)
Origimal:

Previous operator function on initial
test setup has been to make connections
to the tube socket V2 by means of a
plug-in adapter. This adapter and the
0.0l-uf capacitor are additioml portions
of the overall modular interface adapter.

Programed L3, mc, unmodulated, is applied
to Pin 1. The 43.-mc center frequency

is autommtically varied a specified
amount below and above, and the resultant
voltages at Test Point 3 are compared to
limits,

Step (2) above is repeated with the
wider frequency variation,

Automtic advancement with "go" condition.

L d

66. Discriminsmtor Characteristics

(1)

(2)

(3)

()

(5)

(6)

With no signal applied and filament
switch S1 open (pulled up), measure the
voltage at Test Point 4. This reading
is called the bias.

Remove V2 and connect sigmal generator
AN/URM-25 through a 0,0l-uf capacitor
to Pin 1 of the socket.

Set the signal generator to operate at

4.3 mc, unmodulated. Depress Sl and adjust
the sigmal generator output for full
limiting ( -6 to -7 volts at Test Point 3).

The voltage reading at Test Point L
should be the bias +0.3 volt.

Adjust the signal generator to 4.325 mc
and then to 4,275 mc. Record the voltages
at Test Point L.

At 4,325 mc, the reading should be the
bias plus 6 volts; at 4.2T75 mec, the
reading should be the bias minus 6 volts,
the difference between the values should
be less than 1 volt.
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Automatic:

Original:
6T7.

Automatic:

Discriminator Characteristics

(1)
(2)
(3)
(&)
(5)

Bias reading at Test Point 4 is applied
to voltage conditioner,

Refer to step (1) above in Selectivity
Test.

The 4.3-mc output is increased a
specific amount,

Test Point U4 voltage reading is
compared to limits.

The L.3-mc oscillator is varied to
4,325 and 4.275 mc. The voltages are
compared to limits.

Trensmi tter Power Output

(1)

(2)
(3)

(¥)

Connect the dummy load, consisting of a
L9-ohm noninductive resistor, between
antenna connector J3 and ground., Make
the dummy load leads as short as possible.

Connect the VIVM across the dummy load.

Set the EXT-OFF-INT, switch to the INT
position and depress the push-to-talk
microswitch,

Operate the transmitter at 47.0, 51.2
and 55.4 me, Measure the R-F output
voltage across the dummy load at each
of these frequencies. The output should
be not less than 3.5 volts ac.

Trensmi tter Power Output

(1)
(2)

The dummy load is part of the interface
adapter,

The voltage conditioner is connected
across the dummy load.
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Origimal:
68,

Automatic:

(3)
()
(5)

EXT~-OFF-INT, switch and PUSH-TO-TALK
svitch are operator functions,

R-F voltage is conditioned and compared
to limits.

Advance to next test on "go" indication,

Transmitter Static Deviation Test

(1)

(2)

(3)

()

(5)

Disable the AFC circuit by removing
limi ter tube VT and disconnecting the
bias at Terminal T of El.

Connect the 1,000-ohm potentiometer
across the 9-volt battery, with the
center contact of the potentiometer
connected to Pin 4 of Test Socket J2,
and the positive terminal of the battery
to ground.

Adjust the potentiometer for zero volts

bias. Set the transmitter frequency to

51.0 mc. Press the PUSH-TO-TALK switch

and check the transmitter frequency with
frequency meter TS-1T4LB/U.

AdJjust the potentiometer so that -9.0
volts is applied to Pin 4 of the test
socket,

The frequency meter should read S1.4 mc.

Transmitter Static-Deviation Test

(1)

(2)

(3)

These functions of V] removal and discon-
nection at terminal 7 of El will be
accomplished automatically by adapters.

All connections described in Step 2 of
the original will be made in the
interface adapter.

PUSH-TO-TALK switch operation is an
operator function. Transmitter frequency
will be compared to a standard crystal-
controlled oscillator and the amount

of deviation will be counted.

3h
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Original:
690

Automtic:

(4) Automtic voltage adjustment. The
change in frequency will be measured
and compared,

(5) Automatic advancement to next test
on "go" indication,

Transmitter Dynamic Frequency Deviation Test
{Using Panoramic Indicator)

(1) Make a voltage divider; use a 450-ohm
and a 15-ohm resistor connected in
series, Place the voltage divider
across the output terminals of audio
oscillator TS-382A/U. The 15-ohm
resistor should be on the low side.

(2) Connect the audic output from across
the 1%-ohm resistor to Terminals 1
and b of terminal strip El in the radio
set,

(3) Connect panoramic indicator IP-172/U
to read the frequency deviation of the
radio set.

(4) Connect signal generator AN/URM-48 to
the panoramic indicator so that it will
provide the heterodyne signal.

(5) Set the audio oscillator to provide an
output of 1,000 cycles per second at
1 volt,

(6) Turn the radio set on and press the
PUSH-TO-TALK microswitch,

(7) The deviation should be between 12 and
30 ke.

Transmitter Dynamic Frequency Deviation Test

(1) The voltage divider, as described in
Step (1) above of the original procedure,
will be part of the interface adapter.
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(2) Connection to Terminals 1 and 6 of
terminal strip El will be made on the
initial setup,

(3) An intermal (to the automatic tester)
oscillator will beat with the transmitter
frequency. The audio oscillator will
be mixed with the R-F oscillator.

&

(k) The press-to-talk switch will be an
operator function,

{(5) The deviation will be measured by a
crystal filter and a frequency-to-dec
converter. The representative voltage
limits of 12 and 30 kc will be compared.

(6) Completion of test series.

5. Major Items in Printouts

There were 60 items of prime electronic equipment reviewed and
tabulated in the comprehensive survey first summarized.

Each item was tabulated on a separate sheet, and the resulting
IBM cards were indexed by the item number. The coding and the column entries
were ldentified according to the following system.

Sections under vwhich information is tabulated are:

Code 100-199 -~ Power Requirements

Primary external power required (voltages, currents). If extermal
pover supplies are used, list voltage outputs and types of voltages with current
requirements.

Code 200-299 - Trouble Shooting

List test equipment and special mccessories required, List
maximum and minimum resistances and voltages, other than zero and infinity, as
normelly indicated on trouble-shooting charts, (Example: Tube Base Readings)
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Code 300~ - Alignment

List test equipment and special accessories. List discrete
values or limits of t~=+ equipment readings and/or levels of function generators,
along vith tolerances (percentage of) for each alignment or adjustment operation,
Omit operations of a mechanical mature.

Code 400-499 - Fimal Test

List as in Code 300-399, above,

Column Headings and appropriate entries are as follow::
Item -An identity number is assigned each component and is
entered under this column.

Sequence - A number must be assigned each line of data. This
number is to be in sequence and in the category previously stated.

Test Equipment Nomenclature - The identity number of the test
equipment as given in the manual is entered in this column;

also, identity numbers of accessories when given.

Function Description - Enter in this column the particular
function occurring at the time of the specific test.

Function Code - When this is required, use code as given in
Table 2.

Primary Values - Low or discrete and high.

Value - Lowest value or only value to occur during that
portion of the test.

Unit - Abbreviated unit of measurement,

High value and unit,

Tolerance, percentage of - where limits are given, enter
the limit in form of equivalent percentage.

Secondary Values and Remarks - Enter any additional information
necessary or useful to the operation.
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Various codes were utilized to assist in condensing the
information for collation. Tables 2 and 5 show the codes as explained in the
above procedures. A function code of "213" would indicate that the particular

' Codes for the values of

value was an "Qutput Voltage at Audio Frequency.'
voltages, currents, frequencies, powvers, resistances etc,, are standard abbrevi-
ations vherever possible., A substitution of u for the letter u, to indicate

"‘micro", was made for practical key-punch reasons,

As the tabulated sheets were finished, as shown in Figure 11,
they were checked and given to key-punch operators. The following IBM equipment
was used to assist in the data reduction and in the preparation of the f{inal
report: key.punch, verifier, reproducing punch, alphabetic interpreter, alphabetic
collator, sorter, and an electric accounting machine (EAM).

The EAM was used extensively to print-out the data. A special
wiring panel was made for the data printout. Figure 12 is an example of data

printout sheets,

Several types of tabulations were undertaken; the following
types were completed: (1) equipment description with emphasis on trouble shooting,
alignment, and final test; (2) current sypes of test equipment, with ranges,

{3) vacuum tubes and diodes used in the representative equipment.

Several thousand IBM cards were required to contain the
information and many combinations of cards were collated and printed out.
Examination of the distributions of frequency, voltage, resistance, power, and
current were made, The results of the final data reductions formed part of
the basis for specific conclusions,

The 6O items of prime equipment tabulated and key-punched on
standard IBM cards and the appropriate technical manuals are listed below. The
detailed printout of the data tabulated is to be in the Summary, Appendix A,
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Nomenclature Description Technical Manual
AN/TRC-24 Radio Set ™ 11-697
T-642/GRN Radio Beacon Transmitter ™ 11-5825-202-35
AN/GRA-6 Control Group ™ 11-5038
CV-2/TX Converter ™ 11-4021
TA-182/V Signal Converter ™ 11-2137
AN/PRS-3 Detector Set ™ 11-LOT4
R-395/PRD-1 Radio Receiver, Direction Finder ™ 11-677
AN/TRD-10 Direction Finder Set ™ 11-298
TT-1/TXC-1 Facsimile Transceiver ™ 11-2258
AN/UIC-1 Intercommunication Set ™ 11-2643
AM-65/GRC Audio-Frequency Amplifier ™ 11-5039
AN/VIA-L Intercom Station ™ 11-706
T™H-5/TG Telegraph Terminal ™ 11-2239
PP-109/GR Power Supply ™ 11-5036
PP-281 /GRC Tower Supply ™ 11-5040
AN/FPN-33 Radar Set ™ 11-1538
AN/MPQ-bA Radar Set ™ 11-5840-208-30
AN/TPS-25 Radar Set ™ 11-5840-217-35
IM-156/PD Radiacmeter ™ 11-6665-207~35
IM-631/PDR-27A Radiacmeter ™ 11-5543%
IM-93/UD Radiacmeter TB SIG 226-7
R-108/GRC Radio Receiver ™ 11-0898
R-109/GRC Radio Receiver ™ 11-0898
R-110/GRC Radio Receiver ™ 11-0898
RT-178/ARC-27 Receiver-Transmitter ™ 11-5821-225-2L
T-195/GRC-19 Radio Transmitter ™ 11-0806
AN/GRR-5 Radio Receiving Set ™ 11-295
RT-196/PRC-6 Radio Set ™ 11-k069
AN/PRC-8 Radio Set ™ 11-4065
AN/PRC-~9 Radio Set ™ 11-4065
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Nomenclature Description
AN/PRC-10 Radio Set
AN/PRC-1QA Radio Set
AN/URC-4 Radio Set
TT-76/GGC Teletypewriter Set
RT-T7/GRC-9 Receiver-Transmi tter
AN/GRC-L46 Radio Teletypewriter Set
J-668/GR Interconnecting Box
AN/GRC-30 Radio Set
AN/TMQ-5 Radiocsonde Recorder
AN/GMD-1A Rawin Set
RT-66/GRC Receiver Transmitter
RT-6T/GRC Receiver Transmitter
RT-70/GRC Receiver Transmitter
AN/GSA-T Radio Set Control
RC-289 Remote Control Set
AN/TCC-11 Telephone Repeater
AN/TNS-3 Sound Ranging
SB-22/PT Manual Switchboard
SB-86/P Telephone Switchboard
TA-1/PT Telephone
TA-312/PT Telephone Set
AN/PGC-1 Teletypewriter Set
AN/TCC-T Telephone Terminal
RT-494 /APX-Lk4 Radar RCVR-XMTR
R-L4U45/ARN-30 Radio Receiver
CV-265/ARN3QA Signal Data Converter
AN/ARN-59 Direction Finder Set
AN/ARC-~b Radio Set
R-T46/AR Radio Receiver
ARC Type 12 Radio Set

Technical Manual

11-4065
11-L065A
11-510
11-2225

11-263
11-5815-204-35
11-5815-204-35
11-614

11-2436

11-271A
11-289
11-289
11-290
11-5135-15

11-2667
11-2148
11-2552A
11-2202
11-4134

™ 11-5905-243-35
™ 11-2155

™ 11-5815-206-35
™ 11-2139

™ 11-5895-217-35
™ 11-5826-207-24
™ 11-5826-20T-204
™ 11-5826-204-35
™ 11-517

™ 11-5826-200-35
™ 11-525-25

Y282 EBEEEE
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In addition to the prime equipment, the following 31 items of

test equipment were tabulated in detail and key-punched on the standard IBM
cards, The detailed print-out will be found in the Summary, Appendix A.

Nomenclature Description Technical Manual
TS-T23/U Spectrum Amalyzer ™ 11-5097
IP-173/U Panoramic Indicator ™ 11-5086
TS-1T4B/U Frequency Meter ™ 11-5044
FR-6T/U Frequency Meter ™ 11-2698
SCR-211 Frequency Meter ™ 11-300
AN/URM-80 Frequency Meter ™ 11-5095
AN/URM-32 Frequency Meter ™ 11-5120
AN/URM-T9 Frequency Meter ™ 11-209k
SG-15/PCM Sigral Generator ™ 11-2096

608-C(AN/USM-LL)
1-208
AN/URM-25
TS-497/URR
AN/URM-48
SG-T1/FCC
TS-382/U
TS-253/U
TS*183/u
ME-6B/U
ME-30/U
TS-585/U
15-297/U
AN/PRM-15
TS-505/U
ME-11/U
05-8/u

Signal Generator
Signal Generator
Signal Generator
Signal Generator
Signal Generator
Signal Generator
Sigmal Generator
Multimeter
Voltmeter

Electronic Multimeter

Voltmeter
Output Meter
Multimeter
Multimeter

Electronic Multimeter

Wattmeter
Oscilloscope

™ 9-4940-L01-34/T
™ 11-317
™ 11-5551
™ 11-503C
™ 11-1257
™ 11-5088
™ 11-2684A
™ 11-5527
™ 11-2571
™ 11-5543
™ 11-5132
™ 11-5017
™ 11-5500
™ 11-5090
™ 11-5511A
™ 11-5133
™ 11-121k
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Nomencla ture Description Technical Manual
AN/USM-50 Oscilloscope ™ 11-5129
AN/UPM-15 Pulse Generator ™ 11-6625-368-10
I-177TB Tube Tester ™ 11-2627
™-T/U Tube Tester ™ 11-5083
™v-2/U Tube Tester ™ 11-2661

The tabulated data for the preceding pleces of equipment
selected for study were amalyzed, and printed out on summary sheets. These
sheets containing the following information were prepared from applicable
IBM cards:

Equipment nomenclature and description

o ®

Maintenance manual required (TM number)

Frequency range and type of emission or reception

2 0

Power requirements

[

Internal voltage and resistance ranges

g

Various internal frequencies (intermediate, etc.)

g Output power levels

h. Required test equipment as listed in ihe technical

manuals,

An important part of the tabulation was the listing of the
accuracies required in the various readings. From these accuracies, listed in
percentages, it is possible to summarize the results, and from this to deduce the
required accuracy of a specific measurement module. Following is a summary
of accuracy tabulations:

Type of Measurement Accuracy, %

Yoltage 3 to 20
Frequency 0.005 to 1
Resistance 10 to 20
Transmi tter output power (RF) 10 to 20
Receiver output power (AF) 5 to 20
Primary pover 10
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Measurement accuracy of discrete channel frequencies,
oscillator frequencies, or intermediate frequencies is high, However, test
frequencies specified in determining power output on various bands may be varied
20% without affecting the test. The end use of the test frequency must be
determined before the required accuracy can be stipulated. The discussion on
frequency groupings (see Paragraph IV,A,5) presents those frequencies which may
be combined where required accuracy permits.

As a part of the overall study, vacuum tubes and diodes which
are used in the selected pleces of equipment were tabulated along with their
use in the equipment. This tabulation was, further condensed, and 170 types of
vacuum tubes and diodes were summarized. The total usage of each type was also
listed. It is noteworthy that eight tube types represent 30% of the total
number of tubes used in the equipment studied. A total of 1164 tubes and
semiconductor diodes were tabulated. Of this total, 390 were accounted for by
the following tube types:

12ATT GALS

GAKS 12AUT

GAU6 5670

5814 5687
6. Secondary Items in Print-Out

The value of storing the test data on IBM cards is readily
apparent when the summary of any one parameter is desired for all the equipment
to be tested. In this manner the frequency spectrum of the equipment tabulated,
for example, was obtained for study.

The entire frequency spectrum was charted, both from a very
general aspect and from the viewpoint of specific pieces of equipment. Figure 6
i1s a chart of the electromagnetic spectrum covered in the electronic equipment
studies, with particular emphasis on discrete test frequencies. Figure T shows
the spectrum for specific pleces of equipment.
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The log scale of Figure 6 covers the frequency spectrum from
10 cps to 10 kmc, An attempt was made, by selective shading, to indicate the
frequencies utilized by both frequency-modulated equipment and amplitude-
modulated equipment, The audio frequencies associated with these two types are
also defined. Intermediate frequencies are separated from radio frequencies,
The ranges required of frequency meters and a specific panoramic indicator are

shown for comparison.

Figure T covers the spectrum from 100 cps to 100 kme.
Representative pieces of tactical electronic equipment, including test equipment,
are listed in line with the frequencies covered., The receiver band coverage is
indicated by solid lines, The intermediate frequencies are shown except in a
few pieces of equipment, with variable IFs (intermediate frequencies). These
variable IFs are shown as interrupted lines. Transmitter band coverage is
indicated by an interrupted line. 1In the test equipment section, signal generators
are indicated by solid lines and frequency meters are shown as interrupted lines,

One specific use of the data cards was to survey and collate
the discrete frequencies in use, A list of frequencies and the number of times
used in test procedures was preparéd from the card summary. The results of this
summary are presented in Figures 13 and 14, These figures illustrate how the
collation of the mass of tabulated data was utilized. Appendix B contains the
printout of all the data relating to specific frequencies. The collator was set
up to remove all cards with the function code of 4 in the second-digit position.
Examination of Table 2 reveals that this is the specific code for frequency or
phase,

The entire group of cards thus culled were sorted numerically
from the lowest frequency to the highest listed frequency, using the low or
discrete values. At this time the frequencies were grouped, and from these
groupinge the bar charts shown in Figures 15 and 16 were generated.

As the study proceeded it became obvious that certain specific
frequencies appeared much more often than others, and that certain groups of
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frequencies predominated. Many test frequencies were arbitrarily chosen from
the various technical manuals., Without affecting the accuracy of the tests,
these could be changed from many diverse nearby frequencies to one specific test
frequency, This specific test frequency could be a part of a group composing
one building block. The practical number of discrete frequencies in one module
or block is a design consideration which may be defined as the study continues.

The study of various pieces of test equipment, and the ranges
of this equipment, brought out the areas of redundancy. As examples, various
multimeters and electronic multimeters all cover approximately the same range
and perform approximately the same function. Some, of course, may be used
more readily in forward areas since the only power requirements are internal
batteries.

In a discussion of signal-generation and signal-measurement
equipment, it may be pointed out that the building block concept will permit the
interchangeable use of radio-frequency oscillators both as signal generators and
as sigmnal-measurement devices by applying the appropriate heterodyning techniques.

The bar graphs of Figures 15, lu, and 17 were prepared in order
to show range overlapping in existing test equipment. Non-overlapping areas
are also shown in order to present a total comparison of all existing equipment.
Clarification whould be given to items such as the SG-351/USD-1, the SG-336/U, and
the BC-3T6 signal generators. The $G-351/USD-1 lower-frequency limit is 406 mc,
while the upper limit is 420 m¢. Clarification of the SG-jSl/lBD-l was considered
necessary because the chart resolution in this frequency range is not adequate
to define each megacycle. The SG-336/U is a sweep generator with center
frequencies at 30 and 60 mc, and markers at 25, 35, 55, and 65 mc. The BC-376
is a single-frequency generator at 75 mc, and is used for performing certain
receiver-antenma tests, The individual equipment range overlapping and the
number of bands are not depicted in the graphs. Instead, the upper and lower
limits are shown, Since ohmeter ranges are essentially standard (except in
specialized equipment), they were not included in the graphs. Output or power
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meter ranges in dbm were converted to watts in order to standardize the power meter
graph scale,

T. Discussion in Review

The evaluation performed in this first phase of the program
has indicated the advisability and the practicality of automatic testing within
the framework of a modular, building block system, The examination of 91 items
of Signal Corps communication and test equipment provided test data in support
of this conclusion.

A decision to automate the maintenmance testing is practically
inevitable in an era of increasing mobility of ground forces, and increasing
numbers of electronic equipment, particularly miniature versions operated by
non-technical personnel, Some highly specialized electronic equipment will
require more time in order to obtain completely automated testing procedures
because of the extremely sophisticated automatic test equipment needed. At
present, however, a major portion of even the most complex equipment may be
automatically checked. Each item of electronic equipment considered for automatic
testing should be evaluated on the following type of basis:

a. The complexity of the item

b. The number of these items in the Field Army
The operator skill level required

d. The need for speed in testing the item

e. Improvement in supply.

B.  SECOND PHASE

The Building Block Study program was logically divided into two parts
as a result of the redirection. The second part, or phase, was to be concerned
with the compilation of test requirements. The first phase, however, was a
comprehensive survey of test requirements plus an analysis of the data and an
application exercise, The breadboard, or application exercise, had not been
performed at the time of the change in scope, and the amalysis of data was

curtailed. The preparation of preliminary design parameters, a natural outgrowth
of the analysis, was accordingly halted.
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The second phase then became primarily a review of the Army technical
manuals and related documents of prime electronic equipment, preliminary to a
summary and an evaluation of the test data obtained. This information will
furnish a basis for proceeding with building block system analysis and breadboard
application in the future.

Most of the activity in this phase was concerned with securing
technical manuals suitable for tabulation and processing., There was a great
deal of material reviewed, but a large amount of it was not suitable for tabulation
due to its non-technical content,

A shipment of technical manuals for review and tabulation was received
early in March 1963 directly from the Commanding Officer, U.S.A. Electronic Research
and Development laboratory, Fort Monmouth, New Jersey. These manuals were ordered
by Mr. A. Rosenblum, Chief of the Instrumentation Branch, USAERDL, specifically
for use in this program, and are as follows:

Handbook for Radio Set AN/ARC-51.

Instruction Book for Radio Set AN/GRC-66 Vol. 2, Part III.
Instruction Book for Radio Set AN/GRC-66 Vol. 3, Part III,

Technical Instructions for Radio Set AN/GRC-50,

ARF Instrumentation and Measurements Techniques Study Report No. 1k,
ARF Instrumentation and Measurements Techniques Study Report No. 15.
Instruction Book for Radio Set AN/VRC-12.

Service Test Instruction Manual for Multiplexer Sets AN/TCC-46, =47,
Book No. 5.

Service Test Instruction Manual for Multiplexer Sets AN/TCC-46, -47,
Book No. 6.

Technical Manual for the AN/GRC~106.

These manuals are essentially manufacturers' instruction books, and
contain sufficient technical data for review and tabulgtion., They have been
included in the material covered for this report, and their test parameters are
listed in the IBM printout sheets (see Appendix C), with the exception of the
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two ARF Instrument and Measurements Techniques Manuals (which are not manuals
of prime electronic equipment or test equipment). The printout of 18 other
pieces of Army prime electronic equipment is also included in the same Appendix
as part of the Phase Two tabulation,

1. Nature of the Data Desired

The data tabulation in this, the second phase of the program,
has been simplified in line with the redirection of the program. 1In this version,
the tabulations are made only of measurement ranges for prime electronic equip-
ment and specified test equipment to perform the measurements. This means
that the four divisions used previously for (1) power requirements, (2) trouble
shooting, (3) alignment, and (4) final test are being replaced with the following
codes and breakdown:

Code 100-199 Measurement Ranges

The measurement ranges are to be the minimum and maximum for

each item measured.

Code 200-299 Test Equipment

All test equipment is that listed in the technical manual as
required for maintenance testing of the prime equipment being evaluated.

The measurement ranges are tabulated according to the same
code, Table 2, as used before. The ranges listed are the extremes for trouble-
shooting, testing, and alignment.

The measurement data provides the range information needed for
design criteria on the test modules and submodules., By planning the modules to
test over the entire range of voltages, for example, with a single module, an
economy in the total number of multimeters and electronic multimeters would be
effected by substituting the more efficient module in their place, Similarly,
the test instrumentation for power measurement (RF, dc or ac), current messure-
ment, frequency measurement (including modulation, M, AM, sideband, R-F carrier,
etc,), resistance-impedance measurement, and any miscellaneous measurement, may
be designed from the data tabulated under the measurement ranges.

48



Report No, 2535

IV Factual Data, B (cont.)

The listing of the test instruments required for maintemance
of each item of Army electronic prime equipment is an essential part of the
data survey. This information is important (1) in establishing the design
! characteristics of the building-block modules, (2) in furnishing comparative

data on the number of pieces, (3) as a base for conventional-system price

{ estimates, and (4) as a record of the testing capability of the conventional
testing system., The compilation of this test instrumentation list will preclude
any thorough preliminary design preparation for a building-block module testing

l system, and may be considered a necessary part of the data compilation. Accordingly,
the data collection includes the test equipment in a summary beneath the test

t measurement ranges on the work sheets, and in the same IBM card packet for the
rarticular equipment,

l 2. Discussion of Test Requirement Compilation

The technical manuals and handbooks have continued to be the
! test data information source, as they were in the earlier, phase one, part of
this program. The securing Of manuals covering testing at a fourth- or fifth-
t echelon level has become increasingly difficult, however, as mentioned in the
l monthly progress reports. The manuals written for lower level testing do not
i have the measurement range data needed for this study. They are set up to be
"check procedures” on a "go no-go" basis instead. Many are for use with large
} built-in "test consoles." The supply of manuals of proper technical depth is
good for electronic equipment maintenance as set up by the U.S. Army Signal
‘ Corps (now the USAELIRL). These handbooks have been used successfully,

A large number of technical bulletins and manuals have been
revieved in the effort to present a complete tabulation of test requirements
for Army prime electronic equipment., Most of the manuals reviewed in this latter
part of the program proved to be inadequate, The Department of the Army Pamphlet
DA No. 310-4 Index of Technical Manuals, Technical Bulletins, etc. was used to
obtain the ™M, TB, or TO numbers. These numbers were then used in ordering the
documents. Many were ordered through the Aerojet-General Corporate Engineering
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Documentation Office, and others were borrowed from the Western Regiomal Office
of the U.S. Army Sigmal Supply Agency in Pasadena, California, or revieved
directly in their lidbrary.

A great many of the Army Ordrance technical msnuals were
found to be classified Confidential and some Secret, especially those pertaining
to radar equipment. As classified material lies outside the scope of this
program, these manuals could not be used for test requirement review and tabu-
lation. The never equipment is in general more subject to security classification.

The UBD-2 Surveillance System Airborne Drone program was
revieved at the Aerojet-General plant in Downey, California for possible use in
this Building Block Study. The following unclassified service test manuals were
obtained from the Publications Department of the Downey Plant:

STM-10-Operator and Organizational Maintenance Manual
STM-12-Operator's Manual
STM-13-Organizational Maintemance Manual.

These manuals contain basic information on the operation of
the drone system, but the test data parameters are not sufficiently well defined
for tabulation and transfer to the IBM cards. There is a good potential in the
drone operation for testing with an integrated building-block module system.
later manwals should be adequate in the presentation test data requirement infor-
mation., A large portion of the drone functions are classified, however, such as
the radar equipment, the infrared instrumentation, and the integrated guidance
and control equipment, If the test data for these equipments would be downgraded
to Unclassified, the possibilities for a dbuilding block test system application
would be very good.

The difficulty of securing the type of Army manuals needed
led to the consideration of using Air Force technical manuals, Accordingly, at
the suggestion of the USAELRDL office, Air Force documents equivalent to the
Electronics Commnd Technical Manuals were ordered for study. About 100 manumls

50



Report No. 2535

IV Factwal Data, B (cont.)

were requested from the U.S. Air Force at Rome, N.Y, and Dayton, Chio, and sub-
sequently received 30 to 60 days later. Some of them were revieved and tabulated,
However, under later instruction from Mr. A, Rosenblum, on hie visit to Aerojet
in Febrwry, work on the Air Force manulas was suspended in order that the
linited time remaining could be devoted to the Army material, and the Air Force

———'--m-uni

tabulations were omitted from this report,

There were 24 items of prime Army electronic equipment tabulated
and recorded on IBM cards in this second phase (Phase B) of the program. The
six itmec of equipment revieved in manuals received from USAELRDL are included
in this group. The 2k items are listed in order below:

Nomenclature Description Technical Manual

AM/1805/FRC-55B R-F Amplifier TO31R2-2FRC-412

AN/AMQ-T Humidity-Temperature Set TO12M3-2AMQT-2

AN/AMR-1A Radiosonde Receptor TOL2M1-2AMR1-2

AN/AMT-6D Radiosonde TO12M4~2AMIG-11

AN/ARC-51 Radio Set Naval Weapons Bureau

AN/FPN-33 Radar Set ™ 11-1538

AN/FRRO and U1 Radioc Receiving Set TO31R2-2FRR4O-6

AN/GPA-23 Radar, Computer-Tracking TO31P1-2GPA23-2

AN/GRA-30 Transmitter Control Group TO31R2-2GRA30-2

AN/GRC-50 Radio Set Technical Instructions

. (USAELRDL)

AN/GRC-66 Radio Set Instruction Book, Vol. II,
III (USAELRDL)

AN/GRC-106 Radio Set Technical Manual (General
Dynamics Corp.)

AN/MRR-6 Receiving Set, Radio TO31R2-2MRR6-2

AN/MRT-T Transmitting Set, Radio TO31R2-2MRTT-2

AN/PRS-4 Detecting Set, Mine T™M-9541

AN/TCC-U6, -47 Multiplexer Sets Raythcon Service Test

Instruction Manuwsl
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Nomenclature Description Technical Manual
AN/TRC-66 Radio Set TO31R5-2TR66-2
AN/TRC-68( VRC-64 ) Radio Set TML1-5820-222-35
AN/ULT-T2 Treiner, Radar TM11-6940-205-15
AN/VRC-12 Radio Set Instruction Book

(Aveo Mfg. Corp.)
CU/S4T/GR Antenna Coupler TO31R1-2GR-142
IM-108/PD Radiacmeter T™™M11-6665-200-35
KWT-6 Transceiver TO31R2-4-127-9
T-265/FRC-10 Radio Transmitter TO31R2-2FRC10-26

3. Review of Major Items in Printout

The test parameters and the test instruments for the 2 items
tabulated in this phase of the program are shown in Appendix C. The measurement
ranges, coded according to the Key in Table 2 and the units in Table 1, are listed
under each item of equipment, and are followed in each case, as before, by the
1list of test equipment prescribed in the manuals,

a, A survey of the voltage ranges and the frequency ranges
to be found in these pieces of equipment was made and graphs drawn., Figure 18
illustrates in bar graph form the radio frequency ranges in each case. The audio
frequency ranges, representative of a smaller portion of equipment, are drawn
in the bar graph of Figure 19. The D-C voltage ranges are featured in Figure 20,
and the A-C voltage ranges in Figure 21, The equipment number is marked on each
measurement range, The range data from the graphs has been consolidated for
convenience into the following summary of tctal range spread and discrete voltages
and frequencies most commonly used.

Audio frequency, over-all range
Discrete audio frequency most

50 eps - 100 ke

used 1000 cps
Widest audio range of any single
eguipment 50 cps = 100 ke
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Radio frequency, overall
range

Discrete radi. frequency
most used

Widest r-f range of any
single equipment

Percent of total equipment
in microwave range

D-C voltage, over-all range
D-C voltage, range most used

Widest d-¢ range of any
single equipment

A-C voltage, overall range
A-C voltage range most used

Widest d-c range of any
single equipment

100 ke - 13.5 ge
40O mc
10 mc - 13.5 gc

2%
0.01 v, de - 12 kv, dc
2v,dc - 125 v, dc

0.02 v, dc - 12 v, dc
0.02 v, rm8 - 6.5 kv, rms
6.3 v, rms -~ 115 v, rms

1.4 v, rms - 6.5 kv, rms

The information on a-c or d-c current, d-c ohms, impedance,

pover, pulse, etc. has been consolidated into the following ranges. The population
? factor of usage for these measurements 1s low, and for this reason they have not
' been converted into graph form.

D-C resistance range
D-C current range
A-C current range
R-F power range

A-C pover range

Pulse width

Pulse frequency
Pulse power

Pulse amplitude range
Pulsating d-c range
Pulse voltage

Audio voltage

I-F frequency

0.06 ohms - 150 megohms
10 ya - 400 ma

0.5 - 6.0 amp
1.0 mvw - 30 kw peak envelope
1 kv average

SO mw - T.715 kv

1l us - 1.5 millisec

20 cps - 550 cps

140 watt (min. peak pover)
1.3 v - 130 v P-P

16 - 60v

1.k kv discrete

lmv, yms - 2.5 v, rms
1.5 v - b2 v P-P

29T ke = 45T ke

5



Report, No. 2535 |

IV Pactwl Data, B (cont,)

A comparison between the equipment surveyed in this phase
and that in phase one shows little change in the overall measurement ranges.
There is, however, a modest shift upward in frequency. The newver equipment
reflects use of higher frequencies with the 40O-mc area predominant. Test
equipment and test methods have been changing to meet higher-frequency
requirements, especially for single-sideband-suppressed carrier equipment which
haes been coming into use recently., Communications microwave equipment, such as
the AN/TRC-66 Radio Set, requires a substantial amount of microwave test equip-
ment, as shovn in the test equipment listed under the AN/TRC-66 printout in
Appendix C. '

The AN/TCC-46 and -4T tabulation is the first multiplexer
system revieved in this program. Its testing requirements are different because
of the time division multiplex-pulse code modulation (TIM-PCM) pulse train
operation.

Newer types of test equipment are more noticeable in the list
of test instruments called out in Appendix C for the phase two prime equipment.
} Many items apparently had not been assigned AN numbers at the time the manuals
“ were written, and are listed by the manufacturer's name and number,

i A testing system requires flexibility to avoid an early
obsolescence from the continuing changes in equipment. With the building bdblock

| module system, the provision for modernizing of a specific module will Dbe
relatively simple, by substituting the redesigned sub-module or module replacement.

b, Test Data Extraction from the EAM Cards

The usefulness of the test data storage on the EAM cards is
illustrated by the voltage measurement ranges listed in Appendix D. These
voltages were rapidly sorted from the punch cards summrized in Appendix C.
Any desired parameter may be sorted in s similar manner, and the information
then printed out automatically from the sorted cards.
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The voltage listing of Appendix C was sorted by use of the
function code explamation, Table 2, and the sample test requirements data work
sheet, Figure 18. The selection of a "blank” for column eight of the Figure 18
data work sheet sorts out the equipment nomenclature. Then by selection of 1
and 2 (from Table 2) in column 24 draws the input and output entries. Next
the selection of 1 for column 25 limits the sorting to voltages, and then the
selection of 1 and 2 for column 26 draws out both the D-C and the A-C. Thus
the input and the output voltage cards, for both A-C and D-C, are sorted out,
For clarity the sorting may be shown in table form as follows:

Column No,

8 24 25 26

Title Page Selection "blank"

Input and Output Selection 1,2

Voltage Selection 1

D-C and A-C Selection 1,2

By restricting the column 24 sorting to number one (1), and
column 25 and 26 left as above, the cards would be sorted only for Input Voltages
(both A-C and D-C). In the same fashion, any type of data on the cards may be
sorted quickly and then printed out automatically on the EAM machine. The
versatility of the FAM card system thus becomes readily apparent.

v. OVERALL CONCLUSIONS

The revievw of the technical manuals and the evalwation of the test require-
ments illustrates the existing potential for automated building-block module
test systems in the field. There are many advantages to be gained in adopting
this type of test instrumentation, from the standpoint of operatiomsl, technical,
and financidl factors, as outlined below.

A. OPEFATIONAL ADVANTAGES

1. Greater portability and handling ease
2. Reduced "set-up" and "take-down" time

>
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3. Improved ruggedness (due to solid-state circuitry)
b, Reduced operator treining time

S lessened operator skill requirements

6. Reduction of total testing time

T. Permanent record of test measurements

8. Uniform programmed test procedures,

B. TECHNICAL ADVANTAGES

1. Greater test repeatability (due to uniform test set-ups and
solid state circuitry).

2. Improved reliability
3. Reduced and simplified maintenance,

c. FINANCIAL ADVANTAGES

1. Lover overall cost (due to elimination of redundant test
instruments ).

2, . Greater system efficiency, based on operational and technical
advantages in A and B, above,

3. Simplicity of modernization by sub-module substitution.

A practical approsch to designing an asutomatic, integrated building block
system investigated as a sample case was the final test procedure for the AN/PRC-6.
An automated test procedure for the bullding-block method, drawn up and compared
to the conventiomal procedure, paragrsph IV,A,4,b of this report, shows the possible
reduction and simplification of steps the building-block system offers. This
application exercise was not carried to the breadboard design and fabrication,
but wes advanced almost to this point before the program was redirected.

The data collected through the two phases of the program represents a tabu-
lation of technical manuals covering 85 pieces of prime Army electronic equipment.
The test measurement ranges and the list of applicable test instruments in 2ach
case are key-‘pt;nched on EAM cards, available for convenient recall on the sorting
machine and printer, Also the information is printed out in the summries in
Appendixes A, B, C, and D for review,
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Vi. RECOMMENDATIONS

First, obtain the Test Requirements Iata for all the pertinent Army prime
electronic equipments used in the field, which have not already been tabulated
on this program. This would probably have to be done by the Army, working
intermally through the Commands, extending the search for technical manuals or
service handbooks into the lsboratories and to the equipment manufacturer, if
necessary.

Secondly, use the additional manuals and handbooks to complete the test
requirements tabulation. With this data,an evaluation of the total testing
need, the total test instrumentation scope, and the technical problems involved
could be made, using the EAM cards for detalled data extraction.

Thirdly, undertake an advanced study and application exercise, establishing
the combimation of test instrumentation desired in a given building block module
system and the design characteristics which must be met, thues completing the

design criteria,
} VII. IDENTIFICATION OF KEY TECHNICAL PERSORNEL

The following key technical personnel were employed on this project. The
} assignments and percentages of time are as indicated:

Responsibility or Time Allocated
| Name and Title Work Assignment to Project

R. S. Megerle, Manager Task Manager 5%
Support Systems

R. A. Orr Project Manager 5%
Principal Engineer

B. W. Vinton Project Engineer 50%

| Asst, Senior Engineer
N. A. Simpson Asst. Project Engineer 5%

Test Engineer (A)
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H [~
Responsibility or Time Allocated
Name and Title Work Assignment to Project
D. E. Rands Data Evaluation (]
Amalyst
J. B. Quinn Test Requirements 10%
Development Engineer Data Tabulation
J. R, Cecka Test Instrumentation 5%
Development Engineer (A)
R. G. Kroeger Test Requirements 5%
Development Engineer Data Tabulation
K. O, Burde Data Tabulation b
Computer Scientist
R. L. Brooks Test Requirements %
I Test Engineer
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Nomenclature

™-312/PT
AN/PRC-10
RT-196/PRC-6
RT-TT/GRC-9
RT-6T/GRC
™-93/UD
RT-1Th/PRC
R-108/GRC
RT-175/PRC
AN/TPS-25
TA-1/PT
TR-178/ARC-27
AK/GRA-6
R-395/PRD-1
AN/MPQ-14A
TH-5/TC
AN/GRC-39
T-195/GRC-19
AN/GRR-5
AN/PRS-3
AN/TCC-11
AN/FPN-33
§B-22/PT
AM/65/GRC
CV-2/1TX

hm %o, 2535

TARLE 1

EQUIPMENT RFATING FPACTORS

Itea No.

678260
643800
643500
653400
658U27
634670
643600
635660
643700
634479
676870
636904
611280
613550
634425
629782
657225
640701
641600
613150
660650
634395
672380
621266
611390

Population

Factor

1.328
672
12
.022
.002
.985
327
.00k
.060
.001
.609
.00
50T
.002
.003
015
.010

. .028
.015
121
012
.001
138
156
.001

Tadble 1
Bheet 1 of 2

Complexity

Mactor

.06
55
49
1.15
1.03

53
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D2
32
.25
.26
.13
22
21

005
.16
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Nomenclature

J-668/GR
TT-1/TXC-1
™-182/y
T-642/GRN
RC-289
AN/TRD-10
A¥/TQ-5
AN/URC-4
AN/GND-1A
AN/TRS-3

Report No. 2535

ABLE i (cont.)

Population
Item No, Factor
657222 048
615550 001
611498 016
605485 .001
660360 .005
613567 .00R
658160 .001
647800 .050
658250 .001
667000 .005

Table 1

Sheet 2 of 2

Complexity
Factor

10
Jb
09

10
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TABLE 2

FUNCTION CODE EXPLAFATION

COL. 24 25 26 27
DIGIT 0 0 o o]
lst 2nd 3rd A4th

1st Digit: 1 = Input (from a stimulus generator)
2 = Output (to a measuring instrument)

2nd Digit: 1 = Voltage
2 = Current

l 3 = Power
4 « Freq. and phase
5 = Modulation and intelligence
6 = Time
T = Impedance
8 = (Open)

9 = Miscellaneous accessories

3rd Digit: la=1IC
2 = AC
§ 3 = Audio
b = IF
| 5 = RF
: 6 = Microwave
T = Pulse

bhth Digit: 1AM
2=MN
3 = Pulse
b = Complex wave

Table 2
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TABLE

2939

CODE KEY FOR VALUES AND UNITS

Kilovolts
Volts
Millivolts
Microvolts
Amperes
Milliamperes
Microamperes
Kilowatts
Watts
Milliwatts
1000 Megohms
Kilohms

Chms

Kilomegacycles

Megacycles
Kilocycles
Cycles
Microfarad
Seconds
Minutes

Hours

Table >

KV

5

=4
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1
]

MULTIMETER

VACUUM TUBE VOLTMETER i

RADIO FREQUENCY
SIGNAL GENERATOR

IFREQUENCY METER
TUBE TESTER

AUDIO OSCILLATOR
0SCILLOSCOPE
OUTPUT METER
RADIO FREQUENCY WATT
PANORAMIC INDICATOR [T
SPECTRUM ANALYZER

PULSE GENERATOR
NOISE AND DISTORTION [l
SWEEP GENERATOR 0
PULSE COUNTER [ ]
OTHER PIP4 1IN
615 32 48 o4 80 95 112
TIMES OF USE
] AUNEMENT
B FiNAL TEST

@294 TROUBLE SHOOT
TEST EQUIPMENT USAGE

A511:62-7

Figure &
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e G

I e e | ]
TYPE Tanoosc | ALnemenT |FIRAL TOTALLAmq
MULTIMETER 69 16 29 |114 1
RF SIGNAL GENERATOR a7 17 29 | 93 3
FREQUENCY METER a1 9 19 | 69 a
0SCILLOSCOPE 11 12 15 | 38 8
TUBE TESTER a2 a 2 | a8 6
PANORAMIC INDICATOR 3 11 |14 11
RADIO FREQUENCY WATTMETER 11 6 8 |25 10
VACUUM TUBE VOLTMETER 58 6 37 [101 2
AUDIO OSCILLATOR 16 6 20 | 42 7
OUTPUT METER 17 3 16 | 36 9
SWEEP GENERATOR 3 3 15
SPECTRUM ANALYZER 6 6 |12 12
NOISE AND DISTORTION METER 6 | o 14
PULSE GENERATOR 3 2 2 | 7 13
PULSE COUNTER 2 1 | 3 16
OTHER 27 22 18 | 67 5
TABULATION OF TEST EQUIPMENT
A511:62-6

Figure %
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= e IWM_I_

INTERMEDIATE Fa cQUENCY

i
|
i
|

[ 1033 MC
i ! ' ‘ 11027 MC ! !
[
RADID FREQUENCY 75 KC (] 9SOKC 1,1 MC 350 MC P |
' l f
G raw @I
PN N,
. ) )
. b | ‘ .
210KC | 950 XC 2,987 MC 39, '
FREQUENCY METER 1 - y’ = . !
o i [ :
. 403 MC :
T—
N il | t
! ' ! 1 . [ |
' ! ' ' ' i ! , .
i : i , ' ' i | ‘ A ‘ l t
L L L Llaaid N Ll N i - i R S 0
100 XC 1 MEG 10 MEG 100 MEG 1000 MEG
FREQUENCIES, DISCRETE EQUIPMENTS
— D31L628)
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oIF
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AN PRC-9A, 104

RY-196/70C-6

RT-65,7,8/GRC

AN, URC-4

R UURSUTDS WA f'—Ql-L

e e

AN,/PRC-8.9,10

o RT-70,%GRC

AN, GRR-§
93/GRC-19
-108,9,10,GRC

0-746/ AR
AR, TPS-25
ARAPQ-4A
AN/SGRC -9

o

* * v
b -t 4o

R LT

R e e TR
T

- ‘4—‘-—~Q+

S ‘Y"“'T“l

RECOVER, TRANSMITTER

RECEIVERS

AR/GRE-6 T-642/GRN  BEACON

AIRBORNE RECEVER
RADAR

RADAR

RECOVER, TRANSMITTER
RECOVER, TRANSMITTER
RECOVER, TRANSMITTER
RECEIVER, TRANSMITTER
RADIOSONOE

RADAR

RAWN SET

RECOVER, TRANSMITTER
RECEVER, TRARSMITTER
TRANSPONOER

S
RADIO SET CONTROL

o

ENCY SPECTRUM DISCRETE EQUIPMENTS

AN URM-28
T$ s82a v
T5-1748 V
FR-8T7U
T5-588 AV
AN URM-48
T5-723 V
AN URM-T9
Kr-211
AN-URM B0
T5-4978,URR

SIGRAL CENERATOR
AUDIO OSCILLATOR
FREQUERCY METER

SIGHAL GENERATOR
SPEC TROMETER ANALYSER
FREQUENCY METER
FREQUENCY METER
FREQUENCY METER
SIGRAL CENERATOR

608-C HLWLITT PACK SIGNAL CENERATOR
612 A HEWUTY PACK SIGNAL GENERATOR

RuC

Figure 7
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:

EXTERNAL CONNECTION

(ANTENNA CON, JACK, ETC) (AUDIO JACK, TERMINAL
\ / BOARD, CONNECTOR, ETC)
—
INPUTS OUTPUTS
—
/ ‘—\(
UNIT UNDER TEST INTERNAL CONNECTION

(TUBE BASE,TIE POINT ETC)

EXAMPLE

1. SENSITIVITY

47-55,4 MC

1MV —JG60N AT 15 KC

E
FAF VOLTAGE 3%

1 MV 47;%_5# MC E2
2. SELECTIVITY
X pv

DC VOLTAGE
X+6db — — 1V
X+60db W

PROCEDURE FOR DIAGRAMING INPUT AND OUTPUT FUNCTIONS

A511:62-28

Figure 8
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600000

AN/TRC-24
AN/TRC=24 T-302/TRC

TA-182/V
AN/TRC=-24
1AN/GRC-75
2AN/GR(C-78
3AN/GRC-81
A4AN/TRC-3%
SAN/GRC-T6
6AN/GRC-T9
TAN/GRC-82
8AN/TRC-36
9AN/GRC-T7
10AN/GRC-~80
11AN/GRC-83
127-302/TRC
13PP-685/TRC
14R=-417/TRC
23AM-913/TRC
26AM=914/TRC
25AM=912/TRC
26AM=-915/TRC
.ZBT-BOZITRC
43AM=1179/GRC
&6AM~1177/GRC
45AM-1180/GRC
46AM-1178/GRC
470A-1387/GRC

100AN/TRC=24

Report No. 2934

RADIO SET

R-417/TRC 100~400MC FM

SIGNAL CONVERTER

RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RAD10O
RADIO
RADIO
POWER

RADIO

8

A
D

SET
SET

SET

SET

TERMINAL SET
TERMINAL SET
TERMINAL SET
TERMINAL SET
RELAY SET
REPEATER SET
REPEATER SET
REPEATER SET
TRANSMITTER
SUPPLY
RECEIVER
BAND RECEIVER
BAND RECEIVER
BAND TRANSMITTER
BAND TRANSMITTER
BAND
BAND RECEIVER
BAND RECEIVER
BAND TRANSMITTER

BAND TRANSMITTER

RADIO SET GROUP

TRANSMITTER

052660
VOICE+CARRTER FONE

PART
PART
PART
" PARTY
PART
PARY
" PART
PART
PART
PARY

PART

A4
>
o
—

!
|

E ]
—ti

PART

PART

PART

PART

PART

 PART
PART

PART

OF

OF

TM]11-687

RADIO SET AN/TRC-24
RADIO SET AN/TRC-24
RADIO SET AN/TRC-24
RADIO SET AN/TRC-24
RADIO SET AN/TRC-24

RADIO SET AN/TRC-24

"RADIO SET AN/TRC-24

RADIO SET AN/TRC-24

RADIO SET AN/TRC-24

OF RADID "SET AN/TRC-24

OF

OF

"OF

OF

Of

of

OF

OF

RADIO SET AN/TRC-24
RADIO SET AN/TRC-24
RADIO SET AN/TRC-24
RADIO SET AN/TRC-24
RADIO SET AN/TRC-24
RADIO SET AN/TRC-24
RADIO SET AN/TRC-24

RADIO SET AN/TRC-24

OF RADIO SET AN/TRC-24

OF

OF

RADIO SET AN/TRC-24

RADIO SET AN/TRC-24

PART OF RADIO SET AN/TRC-24

PART OF RADIO SET AN/TRC-24

PART OF RADIO SET AN/TRC-24

"POWER REQUIREMENTS

Electric Accounting Machine Sheets for AN/TRC-24

Figure 12, Sheet 1 of 3
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101PU-286/G
102PP-688/TRC
103PP-685/TRC
104PP-5685/TRC
105PP-68%/TRC
106PP-685/TRC
107PP-685/TRC
108PP-685/ TRC
200AN/TRC-24
20156-71/FCC
202ME-30A/U
20375-505/U
208AN/URM=T0
éO5TS'Q97/URR
206T5-352/U
20775-569/FT
208TF-167/TRC
209Tv=-7/U
210AN/TRC-24
213T5-505/U
21956-71/FCC
300AN/ TRC-26
3035G6-T1/FCC
30456-71/FCC

306T5-505/V

308AN/URM=80

30975-497/URR
310T5-497/URR

311AN/URM=-T0

112
211
211
211
211
211
212
212

211
155
213
213
212

245

245
218%
245

Report No. 253%

90 V260 v
150 v o
250 v
200 V350 v

12 v o
300 V900 v

2% v 63 v

115 v

AUDIO OSCILLATOR

VOLTMETER

115Ve50-60Co185 W 95 PF

" REG 275 MA

UNREG 10 MA
REG 35 MA
1212 VDC 75 MA
500 MA UNREG

245 VAC 6425 AMP

ELECTRONIC MULTIMETER

FM SIG GENERATOR
SIGNAL GENERATOR

MULTIMETER

FOR SI1G SUBSTITUTION

TRANS MEAS SET DB MTR

AUTOTRANSFORMER

115 VAC AT 2 AMP

TROUBL ESHOOT ING

FOR S1G SUBSTITUTION
FOR $1G SUBSTITUTION
FOR SIG SUBSTITUTION
FOR SIG SUBSTITUTION
FOR S1G SUBSTITUTION
FOR SIG SUBSTITUTION

PART OF RADIO SET AN/TRC-24

ELECTRON TUBE TEST SET PART OF RADIO SET AN/TRC-24

TROUBLESHOOTINGICONTD)

05 vel0 v
2 26 K¢ 24 XC/85 KC PK/161475 MC
ALINEMENT
"0 DBM 14 DBM1O o
2 v 10 RMS

13 v 551 Vs

98  MC 81125 MC 1
10125 MC 95  MC 1

20 uv1io0 MV 5

50125 MC22975 MC 1

Figure 12, Sheet 2 of 3

MOD 1KC WITH 1545 KC DEVe
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312AN/URM=-T70 215 3 MV 10 MV 5

314ME-B82/U 265 50125 MC224750 MC $
315ME-82/V 235 b w15 w10
400 FINAL TESTING

40156-T1/FCC AUDIO OSCILLATOR

402ME~30A/V VOLTMETER
4037S-505/7U ELECTRONIC MULTIMETER
404uTS5=-352/7V MULTIMETER
40%AN/URM-80 FREQUENCY METER
406AN/IRM-8] FREQUENCY METER
407AN/URM=12 FREQUENCY METER
4081P-1737V PANORAMIC INDICATOR
409AN/URM-T0 FREQUENCY METER

410T75-6497/URR SIGNAL GENERATOR

611PAD 6 DB PAD 72 OHM
412PAD 6 DB PAD 50 OWM

41356-92/U SIGNAL GENERATOR o
41605-8A/U 0SCILLOSCOPE

41575=-569/FT

TRANS MEAS SET

416FILTER 5 KC FILTER
417FILTER 10 KC FILTER

418ME-6/U ELEC MULTIMETER

419S6-71/FCC 243 250 C 90  KC1 I

4207S-497/URR 245 30 MC3995 MC 1

421T75-497/URR 21% 100 uvaoo0 uv 5

42275-505/U 213 137 MV 382 V5

423AN/URM=-80 245 10025 MC22590 MC )

424AN/URM=-T0 245 99 MC400 MC 1 MOD 24KC AT 85KC DEV

UV 15 MV 5

425AN/URM=-10 215 6 VAR MOD 250C TO 4KC

Flrure 12, Sheet 3 of 3
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Sy

FREQUENCY

20-90C
200-300C
350-500C
1 KC
1,2-1.9KC
2 KC
2.5-4.5KC
5 kC

1C-12 KC
15 KC
20-28 KC
30-85 KC

100-120 KC

FREQUENCY TABULATION 20C - 120 KC

_J
q

atrasacs e o

Atuss cautummed

1 L I 1 A
0 10 20 30 40 50 60 76 80 90 100
NUMBER OF TESTS

asausatel

Figure 13
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-

H

FREQUENCY

200-220 KC
300-380 KC
450-460 KC
1.4 MC

2 MC

3IMC

4 MC

4,3 MC EXACT
5 MC

6 MC

12 MC

15 MC

20 MC

24 MC

28 MC

33 MC

40 MC

50 MC

60 MC

100 MC
200-300 MC

~ L

,@‘V-M..........j-—

PO ST Y PYNTSTNT 1Y

I

NOTE:
FREQUENCY LIMITS
1 10% FROM NOMINAL
UNLESS SPECIFIED

i

L

L L

0 10 20 30 40 5

0 60 70 80 90 100 110120 1%y

NUMBER OF TESTS
FREQUENCY TABULATION 200 KC - 300 MC

11:

Figure 14
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VOLTMETERS

P 5057 Vs
n |

VACUUM-TUBE VOLTMETERS
“ ME-6B/U VRMS 10-250

MULTIMETERS

I
11 1111l 1L L 11t 11 1l 1 1111111'
100 yv 1MV 10 MV 100 mv 1V

RANGE OVERLAP IN VOLTAGE ON VACUUM-TUBE V(
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%M"&Mlilvcctno-

ETERS
I ME-30B/U  VRMS 10 CPS-4 MC

-340/U VRMS & VDC

ME-147/U (TO 20 KV)

15-443

:VOLTMETERS
E-6B/U VRMS 10-250 KC

ME-26/U VRMS & VDC 20 CPS-700 MCS
ME-26B/V VDC
ME-268/U VRMS
T15-505A/0  VRMS 30 CPS-5 MC
-505 A/U RF VOLTS 1-500 MC WiTH PROBE

IMETERS

AN/USM-33 50-1000 CPS VRMS
ME-1/U VRMS 25-90 CPS

1S-352/U VDC
T5-183/U VDC

AN/PRM-15 VDC

l l 1 1 111111
v 1V lov 100V 1000V 10 KV

IN VACUUM-TUBE VOLTMETERS, VOLTMETERS, AND MULTIMETERS

B8511:62-186

Figure 1!



ME-77 /U
]

15-297/U DC
L
$-352/U DC
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MULTIMET

RANGE OVERLAP IN
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ii

Afuld, CAL PORERA

l gt -Gavans( o

25-90
cPS
ME-77 U DOC
L1l 1 1 Lllllll_ AL 1 Juitl 1 Lt i i1l S EEW A Lo Ll
10 MA 100 MA 1A 10A 160 A 1000 A
MULTIMETER CURRENT RANGES
ERLAP IN CURRENT ON MULTIMETERS
€511:62-228

Figure 1o



1

FR 40, GSM-1 —

1 11141}

1

1

L 1iill

1

AN, TSM-16

FREQUENCY METERS

AN USM-26 DIGITAL DISPLAY

$G-15 PCM
$G-71 FCC

75-421AU

1

111l

SQUARE WAVES )
TS./382AU  0-10V

1 1111111

SIGNAL GENERATORS

1 1

(5 WATTS INTO 5¢

1 111]

1 CPS

10 CPS

100 CPS

1 KC

10 KC

100 ¥

RANGE OVERLAP ON FREQUENCY ME
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{ pt-Ganans!

o

IJUENCY METERS

\L GENERATORS
AN_URM

—

$G-297, U

} 497A URR

BC-376 ———=|

SG13 ARN ————= —

$G-213 U

AN/URM-8

(SPECIAL)

ll.-n—— SG-

AN, URM-52A —--

108 U

- [C-330A FR]
$G-336 U—— ¢ [1 1 (SWEEP GENERATOR)
$6-351 UsD-1 ——e=|
(s WATTS INTO 5¢, 200, 600 OR 5K OHMS)
L1 1§11l 1 L 111yl 11t gt 1 L1 1iil) 1 1 11111 1 L1 111i
100 KC 1 MC 10 MC 100 MC 1000 MC 10 KMC
FREQUENCY METERS AND SIGNAL GENERATORS
C511:62-230

Figure 17
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AN/TRC=24

TA=182/V

AN/TRC=24
1AN/GRC=75
2AN/GRC-T78
3AN/GR(C=-81
4AN/TRC~38
5AN/GRC=-76
6AN/GRC-T9
TAN/GRC=-82
8AN/TRC-36
9AN/GRC=-T7

10AN/GRC~80
11AN/GRC~813
127-302/TRC
13PP-685/TRC
14R=~417/TRC
23AM=913/TRC
26AM=914/TRC
25AM=912/TRC
26AM=915/TRC
287-302/TRC
43AM=-1179/GRC
46AM=1177/GRC
45AM=1180/GRC
—S6AM-1]78/GRC
470A=1387/GRC

10]1PU-286/6

102PP=685/TRC
103PP=685/TRC
104PP=685/TRC
. 105PP=685/TRC
106PP=685/TRC
_107PP=685/TRC
108PP=685/TRC
. 21315=505/U
1552 SKC-85KC

. 213
215
. 233
241
264
244

. OV-13e7V

6UV=100MyV
_4W=-T0wW
250C=-90KC

AN/TRC~24 T=302/TRC

~.1na

211
211
211
211
211
212
212
211

403,2-436,8KC

30MC IF

245 __30MC=400MC_ .
2018G=71/FCC
_202ME=30A/U
20375-50%/U

. 2O&AN/URM=TO
203TS~497/URR

. 20675~352/V
207TS=~569/FT
208TF=167/TRC,
209TV=7/V
408AN/URM=-81

Report No. 2535

RADIO SET

SIGNAL CONVERTER
RADIO SFY

RADIO SET

RADIO SET

RADIO SET

RADIO TERMINAL SET
RADIO TFRMINAL SET
RADIO TERMINAL SET
RADIO TERMINAL SET
RADIO RELAY SET
RADIO REPEATER SETY

RADIO REPEATER SET
RADIO REPEATER SET

RADIO
POWER
RADIO RFC
BAND RF

BAND
BAND TR
BAND TR
BAND RE
BAND RE
BAND TR
BAND TR
RADIO SET
9 v
150 v
250 v
200 v
12 . v
300 v
25 v
115 v
05 v
INPUT R
ouTPyT
OUTPUT
ouTPUT
OuTPUT
ouTPUT

O»0OPrNTNEN®

ouTPUY

" AUDIO OSC

VOLTMETER

ELECTRONIC MULTIMETER

FM SIG GE
SIGNAL GE
MULTIMETE

TRANS MEAS SET DB MTR

AUTOTRANS

TRANSMITTER
SUPPLY

EIVER
CEIVER

BAND RECEIVER
TRANSMITTER

ANSMITTER
ANSMITTER
CEIVER
CEIVER
ANSMITTER
ANSMITTER
GROUP
260 v

350 v
900 Y

63 v
910 v
F MOD FM
VOLT AUDIO
VOLT RF
PWR RF

FREQ AUDIO
FREQ IF

FREQ RF
TLLATOR

NERATOR
NERATOR
R

FORMER

*

052660

PART
PART
PART
PART
PART
PART
PARTY
PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
PARTY
PARY
PARY
PARY
PART
PART
PART

OF

RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO
RADIO

SET
SET
SET
SET
SET
SET
SET
SETY
SETY
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET

115Ve50-60C»185 W
REG 275 MA
UNREG 10 MA
REG 35 MA

=12 vVDC 75 MA

500 MA UNREG
245 VAC 6425 AMP
115 VAC AT 2 AMP

FOR
FOR
FOR
FOR
FOR
FOR
FOR
PART

S16
S16
SIG
SIG
L3 {<)
SIG
S16
OF

ELECTRON TUBE TEST SET PART OF

FREQUENCY
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METER

TM11=687
R=417/TRC 100-400MC FM VOICE+CARRIER FONE

AN/TRC~24
AN/TRC=24
AN/TRC=24
AN/TRC=-24
AN/TRC=-24
AN/ TRC=-24
AN/TRC=24
AN/TRC=24
AN/TRC=24
AN/TRC=-24
AN/TRC=24
AN/TRC=-24
AN/TRC=24
AN/TRC=24
AN/TRC=24
AN/TRC=-24
AN/ TRC~24
AN/TRC=-24
AN/TRC=24
AN/TRC~24
AN/ TRC=24
AN/TRC=-24
AN/TRC~24
AN/TRC=24
«95 PF

SUBSTITUTION
SUBSTITUTION
SUBSTITUTION
SUBSTITUTION
SUBSTITUTION
SUBSTITUTION
SUBSTITUTION
RADIO SET AN/TRC=-24
RADIO SET AN/TRC=-24
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40SAN/URM=-80
40TAN/URM=32
4081P=1T3/V

- A09ANLURM=TO  _ _

410T75=497/URR
41356G-92/V
41405~8A/U
415T7S=569/F7

T=642/GRN

Report No. 2535

FREQUFNCY METER
FREQUENCY METER
PANORAMIC INDICATOR
FREQUENCY METER
SIGNAL GENERATOR
SIGNAL GENERATOR
OSCILLOSCOPE

TRANS MEAS SET

RADIO BEACON XMTR

AN/GRN=6 T=642/GRN 190-500KC AM MCW

213AN/URN-105 212
214AN/URN-105 211
215AN/URN=-105 27N

143 1KC INPUT FREQ AUDIO TEST
221 1NOMA=3A OUTPUT CUR DC
23% 40w OUTPUT POWER
24% I%0KC OUTPUT FREQ RF
260 6SFC=25SFC OUTPUT TIME MEASURE
2017S-382F/U AUDIO OSCILLATOR
202AN/URN-11S MULTIMETER
20378=-723/V SPECTRUM ANALYZER
204AN/URM=79 FREQUENCY METER
2080S8-8C/V O0SCILLOSCOPE
206ME=-30B/V VIVM
207Tv=-7/U TUBE TESTER
208Tv=2/V TUBE TESTER
210D0A=75/V DUMMY LOAD
211MX=1472/V MULTIMETER MULTIPLIER
212Mx=1471/V MULTIMETER SHUNT
AN/GRA-6 CONTROL GROUP
1C-434/GRC LOCAL CONTROL
2H=33/PT HANDSET
3C-433/GRC REMOTE CONTROL
101BA=414/V 111 15 vV 45 v
102AN/GRA~6 112 100 viz2s v
20175-505/V vVivM
CV=2/TX CONVERTER
Cv=2/TX 1800-3000C AM TO FM
101 112 100 vi3o V10
102 132 &5 w 55 w10
143 1.,8KC-100KC INPUT FREQ AUDIO TEST
210 211 2% v255 V10
211 212 64 v220 v1o
212 271 1 0950 K010

2% v 3 Kv
2% v 2% KV
75 o 51 MO

Page 3, Appendix A

0929%9
AC

€. -
oC

TROUBLE
TROUBLE
TROUBLE
TROUBLE
TROUBLE
TROUBLE
TROUBLE
TROUBLE
TROUBLE
TROUBLE
TROUBLE

041851

TMI[=8825-202-35

SHOOTING
SHOOTING
SHOOT ING
SHOOTING
SHOOTING
SHOOTING
SHOOTING
SHOOT ING
SHOOTING
SHOOTING
SHOOTING

TM11=5038

4%vDC/3vDC BY BATTERIES

20C RIN

61945
PRIMARY

G FREQ

TMI1=4021
POWER
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M
202
204
208RC=120=R
206
207
209

TA-182/U
101
274TS=-352/U
205T8=352/U
27375=-352/0

112 643V=5T70V
263 1225C=-160n0C

3T1FR=67/0
302HEADPHONE
3NTS=460/V
304TA=-182/7V

308 TFLFPHONF SFT

306TS=352/7U

112
211
22
T
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0SCILLOSCOPF

AEAT FREQ 0SCe 1-4KC
MUILTIMFTFR

FACSIMILF SFT

AC VTVM

NC VIvm

SIGNAL GENERATOR

SIGNAL CONVERTER 40252
115 v 1n

1 vasn v

1 vas§ v

037 0 23 MO
INPUT VOLT AC
OUTPUT FRFEQ AUDIO TEST

FREOUFNCY METER

HF ADPHONF

IMPEDANCE RRIDGE

STD CONVERTER

TFLFPHONF SFT 2 REQ
MULTIMETER

AN/PRS-3 DETECTOR SFT 11457
AN/FRS=3 1000C PHASF DFTECTION
101RAYTFRY 111 135 v
102BATTERY 111 15 v
20NnTS=505/U 211 1 vilo V10
208MF=30A/U 243 0031 v 60 vio
2107S8=505/70 21 2 0 56 MO10

143 1KC=2KC
211 IMy=78Y
247 V=60V
20175-282/U
20278=505/y
20375-3%2/U
204TV=7/1
205ME=30A/U
20605-8A/U
207BATTERY

R=39%/PRN-1

INPUT FREQ AUNIO
OUTPIIT VOLT AUDIO TEST
OUTPUT FRFQ AUDIO

AUNIO NDSCILLATOR

VTVM

MOLTIMETFR

TUBE TESTER

AC VOLTMETER

0SCILLOSCOPE

9VOLT OR 13VvOLT

RADIO RFCEIVER OF 1007%5%

AN/PRD=]1 R=-39%/PRN=1 100KC~20MC AM FM Cw 1CW

101DY=79/PRD~1
102CY=947/PRD=~1

210TS=352/V
2117Ss=3%2/U
111 1.3v=87V

211
2N

100KC RANGE

RETREE Chov i

SOMW AT 500 OHM IMPEDANCE

TMI1=-2137

50760 CPSs40OW TO XMFR PRIMARY
APPLY 1325 CPS EXT SIG
APPLY 1325 CPS FXT SIG
APPLY 1325 CPS EXT SIG

TMI1=4076

TMI1=677

24 v DYNAMOTOR TAMP INPUT
ALTERNATE BATTERY SUPPLY
15 v 90 v1o0 TROUBLE SHOOT ING
3 0 12 MO10 TROUBLESHOOTING

INPUT VOLT DC

Page 4, Appendix A
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143 201C=3,45KC INPUT FRFQ AUNIO TEST
1%2 3KC=-95KC INPUT MOD AC

114 30°UV=-3V INPUT VOLTS IF TEST
158  SUV=20UV INPUT MOD RF

158 1NNKC=20MC INPUYT MON RF

244 455KC+1617KC 9 IF

2N1AN/URM=28A STGNAL GENFRATOR
20275-352/U MULTIMFETFR
202T7S=-506/U VAR'L

20605-8A/Y 0SCILLOSCOPE
208T7S=-382/U AUDIO OSCILLATOR
206TV=7/1 TURE TESTER

207ZM=3/Y ANALYZER

2N 8AN/URM=-79
27QAN/UIRM=8"

AN/TRD=10

AN/TEN=-11 R=221/URR
1M 112
162 122
2077T8=-352 /0 21
208TS=-352 /70 211
2N9TS=282 7y 21?

216 y=-1My
262 T12KC=146KC

FREQUFNCY MFTER
FRFQUENCY MFTER

DIRFCTION FINDER SET
27=230MC AM FM (v

11% v 10
500 L] 10
1 o 1 MO10

3 v 21 Kv10
1. ve8n v10

OUTPUT VOLT RF
OUTPUT FREQ OSCILLATO

206 6,N942=4B,75184+]1,75MC+485KC 3 [F

248 2NMC=14%C
2711=-1177
202T75=-352/U
27N375=-8%05/70)
2741=-72
2N5AC-1N06N=A
3058CR=-211

TT=1/TXxC=-1
AN/TXC=1 18N0F RAND
109PP-86/TXC-1

NMITPYT FRFN RF
TURE TFESTER
MULTIMETER
FLECTRONIC MULTIMFTER
SIGNAL GENERATOR
OSCILLOSCOPE
FRFO METFR

.

FACSIMILF TRANSCFIVER
LIMITS 9n0=2700C AM
POWFR SUPPLY

110TT=1/TXC=1 112 115 v
21178=352/V 2N 1 0 32 MO
21215=3%2/V 21 15 V650 v
213T5=352/U 211 25 V820 v
113 6V INPUT VOLT AUDIO
121 270MA INPUT CUR DC

122 500MA=642%A INPUT CUR AC

123 2.74A INPUT CUR AUDIO
213 60MV=1KY OUTPUT VOLT AUD
221 28MA=33Mp nuUTPUT CUR DC
280 96 SCANNING LINFS/INCH
20175=-140/PCM TFST SFT
2025G=1%5/PCM SIGNAL GEN

.
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TROUBLF SHOOT ING
TROUBLE SHOOT ING
TROUBLE SHOOTING
TROUBLE SHOOT ING
TROUBLF SHOOTING
TROUBLE SHOOT ING
TROUBLE SHOOT ING
TROUBLF SHOOTING
TROUBLF SHOOT ING

n710054

60 CPS
60 C(PS

RS

062356 TM11=-2258

60CPS 3A

1000 OHMS PER VOLT
20X OHMS PER VOLT

T™M11=2096
T™11-2096
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2NAME=22/PCM DECIBEL METER TM11~-2096
20475-3%2/V MULTIMETER
2080S-8A/U OSCILLOSCOPE
206ME=-HA/V ELECTRONIC MULTIMETER
2NTTIV=2 /U TUBF TESTFR
208HS=30 HFANSFT
AN/UIC=-1 INTERCOMMUNICATION SET 31651 TM][=2643
ANZUIC=1 AM=§68/GRC 4N0=2500C
101 111 12 vV 264 V10
102 121 24 A 385 AlO
2031=-166 212 150 v 10
2hul=166 21 6 V135 vin
2081«166 271 1 0410 K010 PLUS WIRING CONTINUITY
111 V=138V INPUT VOLT DC
121 38MA=6,1A INPUHIT FUIR DC
212 180y aYTPUT VOLT AC
211 Sy ouTPUIT VOLT AUDIO
243 40NC=8KC OUTPHIT FRFQ AUNIO
2M1=177 TUAF TFSTER
2021=-166 VOLTOMNMMFTFR
AM=685/7GRC AF AMPLIFIER n1045%1 T™11-5039
1M 111 6 v
102 121 61 A AT 6V VIRRATOR SuPPLY
103 mm 12 v
204T8=8N& /1) 2 16 ARL v 5
206TS8=-505/7U raA! 16 0670 K010
2017S=808 /1) ARL)
202MF=6/1) VTVM
2037S=-382A/1) AUDIO OSCILLATOR
AN/VIA=4 INTERCOM STATION Na0357 TM11-706
102 111 24 v
2N2TS=382 /1) 211 35 vV 24 v
20278=352/1) 271 150 06 18 K010
111 3,5v=24y INPUT VOLT DC
2017S5=-3%2/U MULTIMFTER *
TH=5%/TG TELEGRAPH TFRMINAL T™M11-2239
101 112 115 v 10 50-60 CPS
102 142 60 W
2037S=352/U 211 124 v28%S vio
204TS=382 71 212 13 viss vio
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208TS=282/1)
112 90V=-115%v
132 60w

212 500My=355y
213 309MV=1,3V
221 9MA-20AMA

263 1225C=-1325C

20M1=-177
202T8=362 /4
INFR=KT7/1)
INOTS=2T79,1
3nhaATS=218) /1
IN41=19%=C
105TH4=5/T6
306TS8=611/FG
377RFCTIFIER
INBHEADSFT
30QTS=462 /70

PP-1N9/GR
171

102
2M9TS=605 /U
2177550570
111 12.6V
121 11.5A
212 sy
20175=352/U
262TV=7/U
20376=8N08 /1)
204 1F a8l
2N 12177
206TV=2 /11
2NTMF=6A/N)
2081-8N

PP-281/GRC
10
102
2N8TS8S=5675,U
2NATS=8NK 2ty
21°T5=352/0
21175=505/U
111 1246V
121 2.25%A
212 67.5MV
221 149A
201MF=6/1)
20278=%05%5/0
2N3T8=352/V

271

11
121
27N
21

11
1
211
omn
221
211

Report No. 2535

2n n 11 MO 5
INPUT VOLT AC
INPUT PWR AC
QUTPUT VOLT AC
OUTPUT VOLT AUDIO
OUTPUT CUR DC
ouTPUT FREQ AUDIO

TUBE TESTFR
MILTIMFTFR
FRFOUFNCY MFTFR
AUDIO NCCILLATOR
MULTIMFTER

TEST ST

TELEGRAPH TERMINAL

TT DISTORTION TEST SET

130 vV SOURCFE
STANDARN HFADSETY
IMPFDANCF RRIDGE

POWFR QPP Yy

126 v 10
115 A 10

15 0o 1 MO10
5 v48s V1o

INPUT VOLT DC
INPUT CUR DC
NUTPUT VOLT AC
MULTIMFTFR
FLFCTRON TURF SET
FLECTRONIC MULTIMFTFR
TFST FOUTIPMENT
TURF TFQTYFR
THaE TFQTFR
AR
VOLTAMMETFR

POWER SuPPLY

126 v 10
225 A 10
124 v 128 vln
1 (ST | M010
19 A 24 AlQ
13n V155 vic

INPUT VOLT DC
INPUT CHIR  DC
OUTPUT VO T AC
OUTPUT CUR DC
AC VOLTMFTFR
FLFCTRONIC MULTIMFTER
MULTIMFTER

Page 7, Appendix A

OR §G=15/7PCM

1HSF AS MILLTAMMFTFR
OR TELFTYPEWRITFR
SPARE USED FOR TEST

120054

112950

SUPPLY INPUT

TM-11-5036

TMII-5040

WITH 1150 OMM LOAD

SUPPLY OUTPUT



ey e OB

r—

p——

———y .

[———

Report No. 2535

204DUMMY L OAD 1150 OHMS 22 WATTS

207CX=1331/V TEST LEAD SETY
PP=-282/GRC POWER SUPPLY

101 111 252 v 10

102 121 123 A 10

208T5=5057U 211 248 vV 256 V10

2N9TS=8C% /1) 271 1 (o} MO160

210T8-352/7U 221 1 A 13 Al0

INPUT VOLT DC
INPYT CUR DC

111 643V=25,2V
121 1,2%A=4,1a

212 67,58y ouTAuT VOLT AC

2?21 lA=4.6A OUTPUT CUR DC

20 \MF=6/U AC VOLTMETER

20275=-805/V ELFCTRONIC MULTIMETER

2N37S-3%2/V MULTIMETER

204DUMMY LOAD 1150 OHMS 22 WATTS

205RESISTOR 5100 OHMS 1 WATT

2N6CAPACITOR 2 UF 600 VDC

207CX=1331/0 TEST LFAD SET
AN/FPN=33 RADAR SFT

AN/FPN=13 QNON=914NMC

101 112 117 v 10

102 111 28 v 10

21475=-505/U 211 1 v 12 Kv10

215TS=-505/0 211 1 veoo V1o

21675=-352B/U 212 10 MV155 V10

2177S=3%2R/Y 271 50 MO10

111 28v INPUT VOLT DC

112 117V INPUT VOLT AC

21?2 10My=158y
2112 10v=8ny

2647 22C=-1%00C
267 3US=-500MS

OUTPUT VOLT AC

OUTPUT VOLT AUNIO
OUTPUT FREQ AUDIO
OUTPUT TIME PULSE

112950 TMI1=5040

SUPPLY INPUT

WITH 1150 OHM LOAD

011558 TM11=-1538
60 CPS

60 CPS
LESS THAN 1 OHM MINIMUM

2017S=-488/7UP ECHO BOX
202AN/USM=5N OSCILLOSCOPE
2037S-148/UP SPECTRUM ANALYZER
2047S=352R/U MULTIMETER
205TS=147D/UP TS=147
20678=51"5/V VTVM

20778=-268D/U XTAL TEST SET
208TV=T/U ELECTRONIC TUBE TEST SET
2098G-92/U SWEEP GFNFRATOR
21N0AN/UPM=1% PULSE GFNFRATOR
21175-382/U AUDIO OSCILLATOR

213AN/USM=-132 SYNCHROSCOPE
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AN/MPQ=4A
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RADAR SET

AN/MPQ-8A 16000 +AR- 160MC

101PRIMARY POWER112
218T5=382/U FAR
2167S=3%2/U 27
21775-352/U 212
111 27v=6n0V
112 120V

117 2%V

164 3™WMC

212 S5v-1KkV
217 8v=-35v
266 16KMC

257 L2%US Pw
267 48US-T6US
2015G6=-299/V
202FR=-6T/U
2027$=909/PPM
204TY=T/U
20%AN/UPM=6NA
20675<-505A/1
20 TAN/USM=8D
2087S=-268E/U
209715=352/V
21NTV=13/1
?212AN/UPM-96

AN/TPS-25
AN/TPG=25 9376MC
101PRIMARY POWER112
22675=352/V 211
22715-352/U 212
22875=3%2/1 271
111 6,3Vv=307V
112 115V
113 1KC
116 9375MC
117 1018
143 6N0C
164 6NMC
211 145V=450V
212 17'MV=~460V
214 4MC-62MC
217 #5US
217 18%0C PRF
266 9375MC
2N175=-3%2/U
20275-340/U
203TS=4%0% /1)
204TV=T/U
205TV=2/U
206T5=-382A/U

120 v
2 v 135 Kkvio
1% o1nn K010
s vann vin

INPUT VOLT DC

INPUT VOLT AC

INPUT VOLT PULSE
INPUT FREQ IF

OUTPUT VOLT AC

OUTPUT VOLT PULSE
OUTPUT FREG MICROWAVF

PRF R&00PPS

OUTPUT TIME PULSE
SIGNAL GFNFRATOR
FRFOUFNCY GFNFRATOR
COMPUTFR TFST SFT
THAF TFSTFR
RADAR TFST SFY
vTvm
0SCILLOSCOPE
XTAL RECT TEST SETV
MULTIMFTER
TURFE TESTFR
RADAR TFST SET

RADAR SFY

115 v

290 vian v10
5 v 63 v1o
3 0 45 Mo10

INPUT VOLT DC
INPUT VOLT AC
INPUT VOLT AUDIO
INPUT FRFQ MICROWAVE
INPUT PULSE
INPUT FRFN AUNIO
INPUT FRFQ IF
OUTPUT VOLT DC
QUTPUT VOLT AC
OUTPUT FREQ If TEST
OUTPUT PULSE
OUTPUT PRF
OUTPUT FRFQ
MULTIMETER
VOLTMETFR PRECISION
VTVMm
TURF TFSTER
TARE TFSTFR
AUDTIO OSCILLATOR
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100259

3PHASE 400C YCONN & WIRE

050560

AC 400C

TMI1-5840~-208-30

TM11-5840-217-15
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2077S=452R/U
2087S5=14TR/UP
209AN/USM=50
21NTS=148/7UP
211AN/UPM=11A
214DA-148/V
215T75-497A/URR
216AN/UPM-18
21TAN/YSM=?6
2185G=-337/U
219PP=2234/V
22N02IM=4LB/Y
221CN=%33/V
222CN=537/U
223AN/URM=52A
2241M=97/USM=27
225MX=2569 /U

IM-1856/PD
101RATTFRY
102BATTFRY
103RATTFRY
205MONEL 607
207TS=5N8A /U
111 1.35Vv=0"V
20175=508A/711
202MONFL 607
?203ANZURM=1"5
274TV=6/71)

IM=631PDR=2TA
101BA=4156/V
102BA=413/V
1n3RA=4N1 /U
2NUMULTIMFTFR
203MULTIMFTFR
111 1.5V=-13RV
2179 2v-48V
201MULTIMFTFR
2027TS=3414AP

1M=93/UD
101PP=630A/PD
2011M=93/UD
301SPFCIAL JI6
202 AN/UDM=1

111
111
111
27
211

11
1
111
1
2N

Report No. 2535

SIGNAL GFNERATOR

X BAND TEST SET
0SCILLOSCOPE

SPECTRUM ANALYZER

RANGE CALIARATOR

DUMMY LOAD WAVEGUIDE
SIGNAL GFNFRATOR

PULSE GFNFRATOR

DULSF CNIINTFR

NOJSF GFNFRATOR

NO1SF GFNFRATOR PWR SPY
WHFATSTONF RRIDGE
VARIABLE ATTENUATOR
FIXFD ATTFNUATOR

SIGNAL GFNFRATOR
STANDING WAVE [INDICATOR
RF DFETFCTOR

RANDIACMFTFR
90 v
135 v
65 v
14 KMOl40 XMn10
1 v 90 v
INPUT VOLT DC
VIVM
FLECTRNMFTIFR
MULTIMFTFR
TURF TFSTFR

RADIACMFTER

135VOLTS

2245VOLTS

165 VOLTS
15 vInn vio
12 010 MO20
INPUT VOLT DC
OUTPUT VOLT

20K OHMS PFR VOLT

OSCILLOSCOPE

RADIACMETER

DETECTOR CHARGER
26 H

CHARGF TO ZFRO

CALIBRATOR SFT

Page 10, Appendix A

TMI1=6665-20T~25
POWFR REQUIREMENTS
POWER REQUIREMENTS
2 REQUIRED
A FUNCTION OF VOLTS-CURRENT
APPROX

TROUBLF SHOOTING
KFEITHLFY (O

TMI[=5543
BATTERY
BRATTERY
BATTERY
060657 T8 SI1G 226-7

ORIGINAL CHARGE
MAX LEAK 3 ROENTGENS/DAY
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R=108/GRC RADIO RFCEIVER
R-108/GRC 109/GRC 110/GRC 20-55MC FM VOICE OR TONE MQOD

101PP-44B/GR 111 POWER SUPPLY
102PP-281/GRC 111 POWER SUPPLY
103PP=282/GRC 111 POWER SUPPLY
104RATTERIES 111 130V AND 643V
21778=505,0 27 ns 0 2M0
21975-505,0 211 1 v1in v1o,

T™11-0898

6VOoLTY OR NEXT ITEM

12 VOLT OR NEXT ITEM

26 VOLT OR NEXT ITEM

IN LIEU OF POWER SUPPLIES
VARIOUS POINTS

VARIOUS POINTS

114 28Nyv=-1vV
118 (7S5Uv=3NUV
1632 400C=3KC

164 4,25MC=-4,37MC

14% 20MC=-28MC
158 15«xC
213 3v-173v

234 4,3MC IF FREQ

20378=-382/U
20478-8505 /0
2085AN/URM=-T9Q
2068CR=-211

207AN/URM=-8N
208TS=174R/71)
209AN/URM-48
210AN/URM=25

INPUT VOLT IF YEST

INPUT VOLT RF TEST

INPUT FREQ AUDIO FM TEST
INPUT FREQ IF

INPUT FREQ RF

INPUT MOD RF TEST

OUTPUT VOLT AUDIO

AUNIO OSCILLATOR
FLECTRONIC MULTIMETER
FRFQUENCY METER
FRFQUFNCY METER
FREQUENCY MFTFR
FRFOQUFNCY METER
STGNAL GFNERATOR

RF SIGNAL GENERATOR

ELECTRONIC MULTIMETER

TM11-0898

211Tv=7/V TUBE TESTER
2121s8=-352/v MULTIMETER
216ME-6A/U

R=109/GRC RADIO RFCEIVER
101PP=44&B/GR 111 POWER SUPPLY
102PP=-281/GRC 111 POWER SUPPLY

103PP-282/GRC

111

POWER SUPPLY

104BATTERIES 111 130V AND 6.3V

6VOLTY OR NEXT ITEM

12 VOLT OR NEXT ITEM

24 VOLT OR NEXT ITEM

IN LIEU OF POWER SUPPLIES
OR NEXT JTEM

OR NEXT ITEM

VARIOUS POINTS
VARIOUS POINTS

106BATTERY 6V AT 3,5 AMPERES
107BATTERY 12V AT 2 AMPERES
108BATTERY 24V AT 145 AMPERES
21775-50%/U 2N 0s 0 2M0
2197S=50%/V 211 1 V130 V10

114 250Uv=-1V
11% 7%Uv=31uy
1412 400C=5XC

144 4425MC=443TMC

14% 20MC=39MC
1552 15kC

213 3v=173v
20375-382/V
204T5-50%/U
205AN/URM=-T79
206SCR=211
207AN/URM=8BN

INPUT VOLTY IF TEST
INPUT VOLT RF TEST
INPUT FRFQ AUNID FM TFST
INPUT FRFQ IF TEST
INPUT FREQ RF
INPUT MOD RF FM TEST
OUTPUT VOLT AUDIO
AUDIO OSCILLATOR
ELECTRONIC MULTIMETER
FREQUENCY METER
FREQUENCY METER
FREQUFNCY METER

Page 11, Appendix A
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208T8=174R /1)
209AN/IRM=AR
210AN/URM=2%
211Tv=7/0

Report No. 2535

FRFOUFNCY MFTER
SIGNAL GFNFRATOR

RF SIGNAL GFNFRATOR

TUBE TFSTER

[, [o——

21775=382/0 MULTIMFTFR
216ME=6A/U ELFCTRONIC MULTIMETER

R=110/GRC RADIO RFCEIVER TM11-0898
101PP=4L48/GR 111 POWER SUPPLY 6VOLT OR NEXT ITEM
102PP-281/GRC 111 POWER SUPPLY 12 VOLT OR NEXT ITEM
103PP=-282/GRC 111 POWER SUPPLY 24 VOLT OR NEXT ITEM
104BATTERIES 111 130V AND 6.3V IN LIEU OF POWER SUPPLIES
106RATTFRY 6V AT 3,% AMPERES OR NEXT ITFM
107TRATTERY 12V AT 2 AMPERES OR NEXT ITEM
108RATTERY 24V AT 1,5 AMPERES
2177S=50%/VU 271 0s¢ O 2M0 VARIOUS POINTS
2197$-505/7V 211 1 V130 vio VARIOUS POINTS
114 25%0UV=-1V INPUT VOLT IF TEST
11% 1,5Uv=30UV INPUT VOLTY RF TEST
1432 &400C-%KC INPUT FREQ AUDIO FM TEST
164 4427=6e3TMC INPUT FRFQ IF TEST
168 20MC=55MC INPUT FRFQ RF
1582 18kKC INPUT MOD RF FM TFST
217 =173y OUTPUT VOLT AUDIO
202T8=382 /1) AUDTO OSCILLATOR
204TS=-808 /1) FLECTRONIC MULTIMETER
208AN/URM~T9 FREFQUFNCY MFTFR
206SCR-211 FREQUFENCY METER
20TAN/URM=80 FREQUFNCY METER
2087S=1T4R/U FREQUENCY METFR
209AN/UIRM=4L 8 SIGNAL GENFRATOR
21NAN/URM-28 RF SIGNAL GENERATOR
211TVv=7/70 TURF TFSTER
2177S=2%2/1) MULTIMETER
216ME=6A/1) ELFCTRONIC MULTIMFETER

RT=178/ARC=27 RECEIVER-TRANSMITTER 12860 T™MI1=-5821-225-24

AN/ARC=27 RT=178/ARC=27 225-400MC AM VOICE

101PRIMARY POWER111 275 v 2%.5AMPS MAX

21378=375/7V 211 1 vaao v10
214T7S=375/1 271 1 14 MO10
113 o5V INPUT VOLT AUDIO TEST

114 1tv=2nUV
118 SUvV=-1MV

164 24 48MC=20MC
14% 330MC

INPUT VOLT IF TEST

INPUT VOLT RF TEST

INPUT FRFQ IF TFST

INPUT FREQ RF

214 B85KC=29,9MC OUTPUT FREQ IF TESY
237 28NMN=5N0MW OUTPUT POWER AUDIO

234 20=30MC+4,B=5,TMC+3.4%MC 3 IF

235 9w OUTPUT POWER RF

Page 12, Appendix A



oy D e

*

JROv—. P om———, —————

e o

264 A,45MC=21,2MC

201608-8
2N 2AN/URM=25C
20T =8n/1
P2NGF Ry M)
20812177
20643
207T8=375/U
208MF=11/U
209T7S=-382A7U
21008-8/U
21118-297/V
2123258

T-19%/GRC=19
T=198/GRC=19 1500 C~20MC CW

101

1n2

1ra
2N5TS=-352 /4
2157S=505/0
216T7S=505 7y
115 luyv=70uvV
1721 QA=42A
1725 11,4144
143 ANNC=1NKC

144 130YV=T0MY 488K
“') 05"(.'11 OQQMC

211 J&4V=250YV
238 80-10Nw
158TV=7/U
2017S-3%2/U
20275=%50%,7U
3017S=382/V
1030S=-8A/1)
anyte-74
404STOP WATCH
A0853F120N<4
408TS=723/0

AN/GRR=5

111
121
121
271
211
211

Report No. 2535

OUTPUT FREQ IF TEST
SIGNAL GFNFRATOR
SIGNAL GFNFRATOR
TEST MFTFR
FRFOUFNCY MFTFR
TURF TFCTFR
WATTMFTFR
VTVMm
WATTMETFR
AUDIO DSCILLATOP
OSCILLOSCOPE.

OUTPUT METER
NOISE AND DISTORTION

RADIO TRANSMITTFR

22 v 30
42 A
9 A
5 n 20 MO10
3 V175 V10
80 v2s5n vin

INPUT VOLT RF TEST
INPUT CUR DC
INPUT CUR RF TFST
INPUT FRFO AUNIN
INPUT VOLTY IF TFST
INPUT FRFQ RF TFST
OUTPUT VOLT hC
OUTPUIT POWFR RF
TURE TFSTER
MULTIMETER
ELECTRONIC MULTIMETER
AUDIO OSCILLATOR
OSCILLOSCOPE
RF AMMFTFR

AMMFTFR
SPFCTRUM ANALYZFR

RADIO RECEIVING SET

AN/GRR=5 15N0KC-18MC AM CW MCW

102PP=308/URR
103

10a

108

1N8

2NBT =8NS »1)
2097S5=8Nn% /1)
210T7S=808 /U

112
111
111
111
1"t
27
21
212

115% v

6 v
12 v
24 v
90 v

? 0 &% MO10
1 vans vio
63 vigo V10

Page 13, Appendix A

MX=949/1) ANAPTOR
FLFMENT N=25 ANN N=50

VOICE FRFQ SHIFT KFY
Vv9999928,5 FOR BEST RESULTS =<5VRFG
750A FOR oS5SECOND INTERVALS

TM11-0806

KEY CKY SHORT LOCATING

60 SFCOND

080852

TM11-29%

50-60C 455MA 52,4 WATT

6e9A 4] 44W
3¢22A 38,6W
2455A 61e2W
27TMA
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INPUT RF TEST
INPUT FREQ RF TEST

118 sSuv
145 250C-18,91MC
2484 ABSKC IF

219 10MW OUTPUT POWER AUDIO
201AN/URM=28 RF SIGNAL GENERATOR
20275~-588/0 SIGNAL GENERATOR
203AT7S~888A /L) OUTPUT METER
2N4SCR=-211 FRFQUFNCY MFTER
208TSw8NK /1) VTVM
2061-177 TURF TFSTFR
207TS=382A7V AUDIO OSCILLATOR

AN/PRC=8 RADIO SET TM11=-4065
AN/PRC=8+9+10 20-844,9MC FM VOICE RT=-174/PRC
1018A=279/1) m 15 '} BATTERY SEE NEXT ITEM
1N2RA=2T9 /0 111 [ v RATTERY SEE NEXT ITEM
102RA=279 /1 111 675 v RATTERY SEE NEXT ITEM
104BA=279/U 111 13%& v RATTERY
2117S=3%2A /U 270 2 n % MO
2722T7S=508 Y FAB! 2 \' 20
226TS=103 714 211 135 v 10
16% 250C=8KC INPUT FREQ AUDIO
144 44285=4,33MC INPUYT FREQ IF TEST
14% 20MC=28,6MC INPUT FRFQ RF
2171 B8My=7T75My OUTPUT VOLT AUDIO
232 JNIMW=T,5MW OUTPUT POWER AUNIOD
218 (wadw ONTONT POWFR RF
242 2NMC=D O2MC MITPUT FRFQ TFST
264 4, ,AMC TF
2582 1&K(C NFy,
2017T8=-382/7U ANDIO 0OSC TM11-2684A
202AN/1IRM=48 RF SIG GEN T™M11=1257
2031=2Nn8 IF S1G GFN T™M11-317
204TS=352A/U MULTIMETER TM11=-5527
20%T8=505/,U VIVM TM11=5511
2N6TS=-585A /U OUTPUT METER TM11-5017
207ME=1171 RF WATTMETER
208TS=174B/1) FREQ METETER TM11=-%044
209T7T8~183/U BATTERY TESTER TM11=-2571
217TV=7/7010 THIRE TFSTER

AN/PRC=-9 RADIO SET TM11=4065
AN/PRC=9A410A 27-85MC FM VOICE RT=175/PRC
101BA=279 /U 111 15 v BATTERY SEE NEXT
102BA=279/V 111 6 v BATTERY SEE NEXT
1038A=279/V 111 675 v BATTERY SEE NEXT
104BA=279/V 111 13% v BATTERY SEE NEXT
105AM=898 /U M ALTERNATE POWER SUPPLY
2117S=382A /\} 210 2 n s MO

Page 14, Appendix A
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2227S=808%/U
22675-183/70
143 280C=25KC

211
211

146 4427TMC=b¢33MC

148 28MC=38,7MC

213 85-77%MY

2373 J03IMW=-28My

238 8W-2w
262 27MC-39MC

248 IAMC=41,3IMC

2882 &4xr=17kC
2N1T8=282/1)
2N2AN/UIRM-48
2011=2N08
204T7S=382A/V
2N875=-505/U
206TS-585A/V
2NTME~-11/7U
2N8TS=174R/V
209T8~183/U
210Ty=T/U

AN/PRC=-10
101BA=279/V
102BA=279/U
103BA=279/U
104BA-279/V
21178=382A/U
216TS=85n6 /1)
2267S-1837U

nl
111
111
111
2710
211
211

Report No. 2535

? v
13% v

20
10

INPUT FRFQ AIIDIO
INPUT FRFQ IF TFST

INPUT FREQ RF

OUTPUT VOLT AUDIO

OUTPUT POWER

AUNIO

OUTPUT POWFR RF

ouTPUT
oyTeNnyY
ouTPUT
AUIDIO O<C

FREQ TFST
FRFQ RF
MOR RF TFST

RF SIG GFN
IF S1G GEN
MULTIMFTER
VIVM

OUTPUT METER
RF WATTMETER
FRFQ METER

BATTERY TESTER

TURE TESTER

RADIO SFT
15
[)
675
135
2
q
1%

€«LCO<C<KC<C<K

MO
10
10

147
144
148%
2113
2313
234
23%
247

25NC=245KC

6o ?2TMC =t o 33IMC
I8MC=54 , SMC
REMY =T TEMY

o N3IMW=T7 ¢, 5MW
1W=-2w
eB%=-1,5W
3BMC=59,2MC

2552 4XC-17KC

INPUT FRFQ AUDIO
INPUT FREQ IF TEST
INPUT FRFQ RF

OUTPUT VOLT AUNIO
OUTPUT POWER AUDIO
OUTPUT POWER TEST
OUTPUT POWER

OUTPUT FREQ

OUTPUT MOD RF FM TEST

20175=382/71
202AN/URM=4B
2031-2N08
204T5=-352A/V
208TC=85NK /1)
2N6TS=-585%5A/0
2NTIMF=11/1)
2N8TS=174R/V
209T78-183/V
210TV=7/U

AURIO 0OSC

RF S1G GEN
IF SI1G GEN
MULTIMFTFR
VTVM

ONTPUT MFTFR
RF WATTMFTFR
FREQ MFTFR

RATTERY TESTER

TUBF TESTER

Page 15, Appendix A

BATTERY
BATTERY
BATTERY
BATTERY
VARIOUS

TM11=2684A

TM11-1257
T™M11-317

TM11=5527
TM11=5511
T™M11-5017

TM11=-50644
TM11-2571

TM11=4065
SEE NEXT
SEE NEXT
SEE NEXT

POINTS

TM11=2684A
T™M11-1257
TM11-317
TM11=5827
TM11-5511
TM11=5017

TM11=5044
TM11=-2571
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AN/PRC=10A RADIO SFT TM11=4065A
101RA=279/71 1% v AATTERY
1N2RA=2T79 /1) [ v RATTERY
103RA=279/UV 67% v RATTERY
104RA=279/U) 13% v BATTERY
21278=808 /1) 270 1 0 80 M0
21178=5n8& /1) N 3 AR v
201 T7S«382A/701 AF 05C
27275=183/U RATTERY TESTER
203IME=HA/L) VIVM
2N4TS=§NE /) ARV
P20RTC=1T4R /) FRFQ MFTFR
INATC=ARDA /1) ML TIMFTFR
FORA ST LY Wil MITPIT MFTFR
INAMF -1/ RF WATTMFTFR
2NQAN/1IRM=48 RF 0OSC
21NAN/NIRM=D S IF 0sC
2111P=1732U PANORAMIC INDICATOR

AN/URC =4 RADIO SFT 110156 T™11=-510
AN/URC=-4 RT=159/URC=-4 120=260MC AM VOICE OR MCW
101 1Y 125 \
1na mm 125 \

?20178=352/1) AR 12% viad vin
2ND2TC=18D0 /) 271 1RN 0270 K01n
2N2TS-1§2 70U FAR! 6 Vv 80 vin
121 45MA=82NMA INPUT CUR DC
215 INAYWV=IMY OUTPUT VOLT RF
245 12NMC=240MC CUTPUT FRFQO RF
228 MY OUTPUT POWER RF
2N4TS=352 /70 MIILTIMETFR
IN1TS=684 /URM=3N ANALYZ2FR
TT=76/GGC TFLFTYPFWRITFR SFY TM11~2225

101 112
20278=297/V 27
20378=297/V 211

2N1TS=297/V
40175-383/G6

RT=77/GRC~-9

AN/GRC=999A99%99Y RT=T77/GRC=9 2-12MC AM (W
NYNAMOTOR

112DY=-88/GRC-9
114DY=10%5/GRC=9X
127BA=48

128GN-%8
21778=-505/0 211

115 v

1 0 25 KO
1 V120 v
MULTIMETER

DISTORTION TEST SET

RFCFIVFR TRANSMITTER

DYNAMOTOR
RATTERY PACK

GENERATOR

1 v580 vio

Page 16, Appendix A

50 TO 60 CPS 150w
CONTINUITY TESTS
VOLTAGE DROP MEASUREMENTS

ALTERNATE TS-2/TG

6205%6 TMI1=0263
MCW PHONE
6-12-24V BAT OPERATION
26V ONLY IN LIEU DY-88/GRC-9
FIELD OPERATION=AND RCVR TEST
FIELD OPERATION=AND RCVR TEST
VARIOUS POINTS
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Report No. 25395

220T5=3%82 /1) 27 5 0220 X010
118 10UV=8N"My INPUT VOLT RF
1421 28N C=3xC INPUT FRFQ AUDLIO
1464) 4%%«46%KC INPUT FRFQ 1F TFST:
1481 DMC~12MC INPUT FRFQ RF TFSY
188) AMC INPU)T FRF RF TEST
211 MW= AMW OUTPHIT POWER AUNLO
22% J1A=,7RA OUTPUT CUR RF
264 456XC IF
232 IMW=9MW NUTPUT POWER AUNIO
262 INAC=1,41KC OUTPUT FREQ AUDIO TEST
268 1142MC=12MC OUTPUT FRFQ RF
238 1W=16W OUTPUT POWER RF
4N FR=AT/H) FRFD COUNTFR
4110S=RA/t} 0SCILLISCOPE
404N 21IRM=Q FRFN MFTFR
LNAMFa g A /) AC VTyMm
4NA1C=TA RF MFTER AMMFTFR N~8 AMPFRFS
L40TTS=382 /1) M| TIMFTFR
GNATS=ARIA /L) AF OSCILLATOR
LOQTS=KNE /Y (ARVL
4]1NAN/IJRM=28 SIGNAL GFNFRATOR
AN/GRC=-46 RADIO TFLFTYPWRITER SET 12060 TM11-5815-204-35
1NIRATTFRY 111 275 v VEHICLF TYPF
AN/IGRC =46 AN/VRC=20 J=6B/GR &N WORDS/MIN 272MS IMPULSES
LI R A S LY L WAL M| TIMETER
2N2TS=8NK | VTVYM
2N0378=3RY /(NG NISTORTION TFST SFT
2N4PP=9T78/FG POAWFR S1IPPLY
2N8TCLD /TG ¢FYFR
INLLOOP PWRSHP| Y PWR SU1PBLY bhld
207TT-QRA/FG TFLFTYPURITFR
4NIT8=2R/GG NDISTORTION TFST SFT
4NET~1Q8/GRC~19 RADIO TRANSMITTFR
4OAR=-2Q2/1IRR RADIO RECFIVFR MONTITOR
4LNTAN/GRC=L6 TFLFTYPFWRITER SFT OTHFR THAN ONE UNDFR TEST
J=-668/GR INTERCONNECTING BOX 12060 TM11-5815-204~3%
1NNRATTFRY 111 275 v BATTERY=VEHICLE TYPE
271 TS=31%2R /1) MULTIMFTER
4"2TT=-9BA/FG TELETYPFWR]TER
AN/GRC=39 RANIN SFT 111984 TM11=614
AN/GRC~1N T=235/GRC=1N R=12%/GRC=10 54=-71MC FM FONE KEY FAX
1M 112 117 v 60 €PS
102 112 230 v 60 CPS

Page 17, Appendix A
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104

108
21075382/
221T5=282 71
2777€=382/11
212 =8ADR+Y4NA
218 J1UV=1N0MY
262 178C=7°¢C

Report No. 2535

122 292 w
131 326 w
21) 1 V550 V10
21?2 2 v2en vin

2 o 8 MO0
OUTPUT AUNIO
OUTPUT VOLT RF
AUTPUIT FRFN AUNIN

288 15,18=1ANEMCaLIMC 2 TF

2458 2, 2MC=TN 0N
201 78=382/74
2027S=8N08 /1)
20AMF=6A /i
206aTV=2/Y
208TV=T/1}
206AN/URM=4LB
207T8=23R2 /1)
2NBTS=11R/7A°
2NQ1P=1737
21ATG=8RS& /1)
211T78=72371)
212&CR-211
21378=174/U
214FR=6T7/1)
21575=879/U
21 6AN/URM=3D
2187S=497/URR

AN/ TMO=S
AN/TMNL8 ,8A 1ARN
1NIFXTFRNAL PwR
204T7S=3%2/1)
2N3T5«352 /70
2NRTS=352 /1)

243 1N=222CPS RE
2N178=3582 /11
2INITS=68C/FMQ=]
3N 208CTLLOSCNDF
4r1TS=68C/FMQO=)

AN/GMD=1A
AN/GMD=1A 1660=1
1M
1n?
21175=808/4)
2137S=538A/Y)
214TS=538A /!
2644 ANMC IF
20178=-2204/1)P
INITC=24A /AP

NUTONT FRFQ RF
MULTIMFTFR
ARA]
VTVM
TURF TESTER
TUBF TESTER
SIGNAL GENFRATOR
AUDIO NSCTILLATOR
RF WATTMFTFR
PANORAMIC INDICATOR
MITPHT MFTFR
SPFCTRUM ANALYZFR
FRFOUENCY MFTFR
FREQUFNCY METER
FRFQUFNCY METFR
FIELD STRENGTH METER
FRFOUFNCY MFTFR
SIGNAL GFNERATOR

RANINSONNF RFCORNFR
M AM

1172 1n8 V125 v
211 & vsnao v
212 0% va3s v
271 12 0 40 MO

CNRDER
ML TIMETFR
FRFOUENCY STANDARD
NSCILLOSANPF
FRFQUFNCY STANDARD

RAWIN SET
7A0MC AM OR F™
112 118 vi29 v
142 1 Kw
1 2 vang v s
212 & v3en V19
21 12 0 26 MO10

OSCILLNSCOPF DFPOT
OSCILLNSCOPF FIFLD
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60CPS

HI FRFQ %4 MC AND ABOVE

LOW FRFQ
H1 FRFQ

/
LOwW FREQ BELOW 56 MC

3109%% T™MI1=-2436
sn TO &5C 225 TO 275 W
nc
AC
R
082054 TM11-271A

50 TO 6% CPS
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20378=268/U
204TS=8N& /1)
2N6T8=497 /LIRR
207Tv=T/01
208TV=2/1
200TS=8184 /1)
217TS=297/0

RT=66/0GRC
RT=66/GRC ?27"=27,9m(C
1N2STORAGF ARATT 111

104PP=1N9/GR 1M
27178=806 /1) 2N
272TC=818 s\ 21
273TS=8Nn% sy 211
117 V-1V

114 291y=-1V

118 JAIV=1nMy
142 1¢C

14t 146MC=5,23&MC
148 2MF=)1”AMC
1882 1&¢C

221 1111A=1N0011A
2272 2w-16AW

Report No. 2535

XTAL RFCTIFIER TFST QET
VTVM

STGNAL GENFRATOR

TURE TESY SET FIELD
TURF TEST SET DFPOT

TF&T SFT
MULTIMETFR
RFCFIVFR=TRANSMITTFR TM11-0289
FM VOICF AND 167AC RING
12 v
62 v 595MA
6 0 15 ™0
0% V160  V99999VALUES SHOWN ARE TOL RANGE
15 vasn Vo4

INPUT VOLT AUDIO
INPIIT VOLY [F TF<T
INPUIT YOLT RF TFST
INPUT FRFO AIDIN
INPIT FRFN IF TFRY
INPIIT FRFN RF TFSTY
INPUIT MAR  RF FWM TFSTY
OUYPUT CHR DC

OUTPIIT POWER RF

264 6,65=5,65MC+] JLMC 2 IF

26% A,NEMC=2 TMC
2N1AN/URM=4A
FANSIMPEON 134
44NTC=28) /1
4%AGIAGC AFRT71-10
GLeNTS=1T4 /1)
4ONTSuRAK /1

1N1STORAGF RAT 111
RT=67/GRC 27=38+9MC
102PP=1Nn9/GR 11

27227S=5Nn% U 21
624T5=50%/1) 27
628TS=-8N& /) 21
1112 3v=19%V

114 3.8UV=-1V

118 +3UV=10uy

121 2MA=898MA

142 1KC 1%KC NEV
146 1,358MC=5,48MF
16% 2TMC=28,9MC
1552 15KC

221 41A=1001A

225 J8A

268 3,NGMC=3,96MC

OUTPUT FREQ RF
SIGNAL GENERATOR
RF AMMFTER N~1 AMPS
MIILTIMFTFR
MICROAMMF TFR
FRFEOUFNCY MFTFR
OHTPUT MFTER

12 v AUTOMOTIVE TYPE
FM VOICE AND 1600C RING
POWER SUPPLY

5 0110 X0 APPROX
6 n 2 MO VARIOUS POINTS
27 vaso v -27 +450

INPUT VOLT AUDIND
INPUT VOLTY IF TFST
INPUT VOLTY RF TFST
INPUT CUR NC

INPUT FRFQ ALIDIO
INPUT FREQ IF TFST
INPUT FRFQ RF TEST
INPUT MOD RF FM TEST
OUTPUT CUR DC
OUTPUT CUR RF
OUTPUIT FREQ RF
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271 TS=808 /1)
20278=297 /11
20aMF=6A/1)
2N43FRTYI=10
FLL ALY LY WAL
206TV=221)

20 TAN/UIRM=-48
20BAN/UIRM=25
200T8=282 /1)
21078=T23/01
211FR=67/1)
212MK=181/GRC
21278=174/0
2148CR-21
218T8=174/0

101STORAGE RAY

102PP-109/GR
22278=50% /70
624T5-508/U
625T7S=R06 /Y
112 -1y
114 201y=-1V
118 ,KiV=17MyY
121 2MA-8%Q5MA

142 1KC 18XC NFV
1466 1437=%,45MC
14% 38MC=54 ,IMC

1582 15k C

221 4UA-INOUA
22% .%A

265 3,N%5=84MC
233 2W-16W
2017S=808 /Y
20278=207 /0
203IME=6A/U)
2043F871=19
2N8T5=585A /U
206TY=2 /1y
207AN/URM=48
208AN/URM=25%
209TS~-382/7U
21NTS=723/70
211FR=67T/V
212MK=153/GRC
2127S8=174/V
2148CR=-211
218TS=174/70

RT=T0/GRC

Report No., 2535

ELFCTRONIC MULTIMETER NC VOLY OHMMETER

MILTIMFTFR
ELFCTRONIC MULTIMFTFR AC VOLTMETER «OO01UF SHUNT
M1CROAMPERF METER 0 TO 100 UA

OUTPUT MFTER 6NO OHMS
TURF TFSTFR

SIGNAL GFNERATOR

FR SIGNAL GENERATOR
AUNIO OSCILLATOR
SPECTRUM ANALYZER
FRFQUFNCY MFTFR

TEST FACILITIES KIT
FRFQUFNCY MFTER
FRFOQUFNCY MFTER SFTY
HF TFRONYNF FRFQ MPTFR

12 v AUTOMOTIVE TYPE
POWER SUPPLY
& 0110 KO APPROX
6 0 2 MO VARIOUS POINTS
27 vasn v =27 +450

INPUT VOLT AUDIO
INPUT VOLT IF TFQT
INPUT VOLT RF TFST
INPUIT CUR NC
INPUT FRFQ AUDIN
INPUT FRFQ IF TEST
INPUT FREQ RF TEST
INPUT MOD RF FM TEST
OUTPUYT CUR DC
OUTPYT CUR RF
OUTPUT FREQ RF
OUTPUT POWER RF
ELECTRONIC MULTIMETER DC VOLT OHMMETER
MULTIMETFR
ELFCTRONIC MULTIMETER AC VOLTMETER «001UF SHUNT
MICROAMPERF METFR 0 TO 100 VA
OUTPUT METER 600 OHMS
TURE TFSTFR
SIGNAL GFNERATOR
FR SIGNAL GENERATOR
AUDIO OSCILLATOR
SPECTRUM ANALYZER
FRFQUENCY METER
TEST FACILITIES XIT
FREQUFNCY METER
FRFQUENCY METER SET
HETFRODYNF FREQ MFTER

RECEIVER TRANSMITTER TM11=0290

Page 20, Appendix A
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RY=TN/GRC &4T~8R,4MC FM VOICF

10%PP=448 /GR VIARATNAR PWR SUPPLY
106PP=281/GRC VIARATOR PWR SUPPLY
107PP~282/GRC VIRRATOR PwR SUPPLY
11"RATTFRY AV VFHICHULAR TYPF
111RATTFRY 12VVFHICULAR TYPF
112RATTFRY P4VVFHICULAR TYPF
112 ,28V=,45%V INPUT YALT AUNEN
114 12UV=2V INPUT VALY [F TFST
115 (BUV=80UV INPUT VOLT RF TEST
121 28MA=415MA INPUT CUR NC

182 4NNC=8KC 1SKCAFV  INPUT FRFO AUIDID
144 1,33=15MC INPUT FRFQ IF TEST
168 4TMC-8ANC INPUT FRFO RF TFSTY
1582 18KC INPUT ™MOD RF FM TEST

212 Jay-SNny
221 J4MA-4MA
?27% On-1nAMA
P64 18MC4Y LM D IF
2%2 20KC NFy,

OUTPUT YOLT AUDLIO
OUTPUT CLR NC
MITONT CUR RF

218 §Nnmy OUTPUT POWFR RF
20175=808% su FLECTRONIC MULTIMETFR
202ME=6A/V FLFCTRONTIC MULTIMETFR
2M3T8=352 /70 ML TIMETFR
2NaTS=%85% 70 OHNTPUT MFTFR
278 TS=174 U FRFQUENCY METFR
208TV=7/0 TURF TFSYT SET
207AN/URM=48 SIGNAL GFNFRATOR
?N8RT=TN/GRC RFCFIVFR TRANSMITTFR
2NOTS=RRBA /M STIGNAL GFNFRATOR
217TS=2824A/0 AUDTIO OSCILLATOR
AN/GSA=-T7 RADIO SET CONTROL

AN/GSA~T7 15-28C RING ON WIRF,16N0C RING ON

101RATTFRY 111 22 v 30 v
102 112 11% v 10
103 112 236 v 10
104 120 2% w

212MF=77/70 2N & 0 44 Ma1n
212MF=TT7 211 212 63 V236 vio
214MFE=T7/74 211 1 ving vio

INPUT VOLT AUDIO
INPUT POWER

INPUT FREQ AUDIO
OUTPUT VOLT AUDIO

112 77.8Mv=20W
120 28w

142 20C-1,6KC
213 L1V=40V

20138G=18/PCM STGNAL GFNFRATOR
204FR=6T/V FREQUENCY MFTFR
208TV=270 TURF TFSTER
206TS=282/0 AUDIO OSCILLATOR
20T7TA=a2/PT FIFLD TFLFPHONF
208ME~TT/70) MUILTIMETFR

Page 21, Appendix A

e R

6 VOLT OR NEXT ITEM

12 VOLT OR NEXT ITFM

24V HOUSED IN AMP  AM=65/GRC
OR NFXT [TEM

OR NEXT 1TFM

TM11=02960

50758 TMI1-5135~-15
RADIO
VEHICLF TYPE~-OR AC LINE PwWR
OR 230V 50-400CPS OR BAT.PWR
OR 115V $0-4NnCPS OR BAT,PWR
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RC~289
101
102
102
20 1=-166
2021=166
2021=166
408TS=3%2/01
A06TS=382A/70)

AN/ TCC=11
20978=352 /1)
217T18=352 /71
112 2,%v
162 1KC=ARKC
211 3.%MV=14"Y
212 o28%V=T,7%¢
201T8=T12/7CC=11
20278-297/0
204TV=2 /11
2N8TS=402 /1)
2N6TS=3%2/4)
2074G=-"71
2NBMF=b /1)
GNEMF.T1/FCC

AN/ TNS=3
AN/TNG=2 AN=IANC

1RD=14"/TNS

6AN/PRC~10
im
102
103
208T5=297/U
2N0T Q=297 st}
2107182207/
2N TR=297 /1)
2048¢CR-ANN=A
2081-18%1
206RC=106N
20715=808/U

SR=22/P7

1m
11
M1

n
21

FAR|
2N

111
121
111
2N
211
212

Report No. 2535

REMOTF CONTROL SETY

48 v 10
15 v 10
3 v 10
VOLTORMME TFR
20 0 15 «xnln
2 v 1§ V10
MULTIMETFR

AUDIO OSCILLATOR

TELEPHONE REPEATER
R? vian Vv
178 0 N6 [p]
INPHT yOLT AUINTN

INPUIT FRFO AtININ TFT

OUTPUT VOI T NC
OUTeHT yoL T AC
TFCT &FT
MILTIMFTFR
TURAF TFATFR
ATTENUATOR
MULTIMETFR
SIGNAL GFNFRATOR
\ARTL
AUINEN LFYFL METFR

SOUND RANGING SFT

SOUIND RFCORDER

RADIO SFET
56 vV 63 v
42 A
an w 213 w
1 o ? MO
? V&ThH v
9 V1&0n v
MILTIMFTFR
RANION SFT
NSCILLATOR
OSCILLOSCOPF

FLECTROMIC MULTIMETER

|
MANUAL SWITCHBOARD

SR=22/PT 20C RING,APPROX SNANNC VOICF

101

MM

k] v

Page 22, Appendix A

2065%3 TMI1=2667
91653 TMI1=-2148
SEPARATE
SEPARATF
neo1s6 TM11-2552A

PART OF AN/TNS=-3

EQUIP REQ BUT NOT SUPPLIED
NDYNAMOTOR INPUT
NYNAMOTOR INPHT
DYNAMOTOR INPUT

ALTeVTVM TO BE 10 MO MIN IMP.

110787 TM11-2202

2 RATTFRIES IN SFRIES
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S

102
2017TS=107 1)
202M=222
208T8<382/U
2N675=362/y
20TM=222
4N186=1%/PCM
40IMF=22/PCM
4" 2T8=-2382 7YY
4041-1R1
ANEAN/PTM=6
407TC=16N/PCM

SR-86/P

112

>N
211
21?2

Report No. 2535

an viann v
TFST SFT
CONVFRTFR

115 010 X0

3 v

90 viao v
SIGNAL GFENFRATOR
DECIRFL MFTFR
MULTIMETFR

TFRY SFTY

TFLFPHONF TEST &FT
TFST SFT

TELEPHONE SWITCHBOARD

SR=86/P 20C RING,APPROX 2%0NnC VOICF

101

102

102

104
202TC=382 71}
204T8=2%2 /1)
40721=142
40256=-15/PCM
HOUMF=22/PCM
201T5-382,y
2021-181

Ta-1/P7

1M

102

103

203

204
401T8=352/V
2N1T8=-297/V
20721=142

TA=312/PT
101TA=312/PT
2037S=-352/V
3027s=-3%2/V
?20178~35%2/V
202AN/PTM=-6

111
m
111
11
YAR!
>n

1M
1
111
2N
212
211

111
27
211

20 vV 265 vin
18 vV 26% vio
1 v 10
Q v 10
0 v 26% vio
A? n s Xn10

RINGING GENERATOR FUNCTION

CONTINUITYSRECTIFIER,T301
RATTERY SOURCE

EXT 20C SIG ACTIVATE INDICATC
PART OF TS=140/PCM

PARY OF TS-140/PCM

ALTFRNATF FOR 1=-142

CONTAINS DB MTR AND S1G GEN

9095%5 TMII=-4134

COMPOSITF MEASURING INSTRUMENT

SIGNAL GFNFRATOR
NECIAFL MFTER
MULTIMFTFR

TFST SFY

TELEPHONE
56
42

20
60
6%
6%
MULTIMETER
TEST SET

W
K010
an V10
80 V10

<C<OoOXP<
&
~

TFLEPHONE SET

3 v
L3 ] 0 4l kK010
38 vV &6 v
MULTIMETER
TEST SET

Page 23, Appendix A

100959 TMI1-5805-243-15
PYNAMOTOR INPUIT
DYNAMOTOR INPUT
DYNAMOTOR INPUT

1227%7 TMI1=215%%
BATT INTERNAL OR EXTERNAL
TROUBLE SHOOTING
BUZZER MIN VOLTAGE
TROUBLE SHOOTING
TROUBLE SHOOTING
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AN/PGC=1
101
102
20575-297/UV
206T8=-297/V
2077S=297/V
4012M=21/V
20178-297/V
202IM=21/V
20475-383/6GC

AN/TCC=-T7
101
102
103
209ME-6/V
211T7S=3%2,V
21278=352/V
213 15MV=7,75%y
243 1KC=-194KxC
273 ODR=T0NA

201T8=402/V ATTENUATOR

2022M-37y ANALYZER

203MF=6/1) VTVM

2N4FR=-6T/0 FREQ MFTFR

20856G~-15/PCM SIG GFN

2065G=71/FCC $1G GEN

20TME=-T1/FCC AUDIO LEVEL METER

2081-177 TUBE TESTER
RT=494/APX=4b RADAR RCVR=XMTR

AN/APX=44 RT-494/APX-44 1030MC RCVR91N9OMC

204AN/URM-103 212 é V115 vio

205AN/URM-105 21 1 0 22% MmOl0

20675-5%0%/V 211 1 V260 v 10

325240A labs 38 MC 75 MC

327AN/USM=-81 2409 6 MC 10

330240A 145 1027KMC  1033KMC

331N410A 216 1090KMC

334612 1839 1030KMC

335AN/USM=81 500 C 1 K¢

3361804 1839 1 us __ 10

341AN/USM=81 25829 35 us 5% US

345612 146 1030KMC :

264 60MC IF

2429 2uS=9US
2529 1US~120USs
401612A
402180A
4036508

Report No. 2535

TELETYPFWRITER SET

112 108 vi12% v10
111 108 vias v10
211 108 vi2s v10
212 108 viz2s vio
271 90 0160 010
2N 8 MO

MULTIMETER

OHMMETER

DISTORTION TEST SET

TELEPHONF TERMINAL

112 1035 V1268 v
112 207 va2s3 v
192 790 w

211 25 vV 1150 kv S

212 36 v 1 Kv10

2m 0% O 3 MO10
OUTPUT VOLT AUDIO
OUYPUT FREQ AUDIO
OUTPUT LEVELS

OUTPUT PULSE TEST

OUTPUT PULSE TEST
SIGNAL GENERATOR
MARKER GENERATOR
POWER BRIDGE

Page 24, Appendix A

1

82459 TMI[~5815-206~-39
50 TO 60 CPS OR DC

MINIMUM INSULATION RESISTANCE

T™M11-2139
49 TO 65 CYCLES
49 TO 6% CYCLES

MULTIMETER

072760 TM[1=5895-217-15%
XMTR o )

TROUBLE SHOOTING

TROUBLE SHOOTING

TROUBLE SHOOTING

SWEEP RATE 60CPS_

APPROX

..BW 6. TO 8 MC AT 3DB

BW 6 TO 8 mC AT 308

A/C ADJUSTMENT %0 PERCENT
PULSE RATE

1. MICROSECOND PULSE

PULSE WIDTH

SI1G INPUT =-T76DBM

FINAL TEST
FINAL TEST
FINAL TEST
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404612A NETECTOR
©4083002-20 DIRECTIONAL COUPLER
406N&10A WAVEMFTFR
4NT7%6A-10 ATTENUATOR

408805 SLOTTED L INE
409415%R STANDING WAVE IND
410AN/USM=-81 0SCILLOSCOPE
4196508 232 251 w 1 (4]
30TAN/USM=108 ELECTRONIC MARKER
309631-D ROLOMETER

310628=-A ROLOMETFR

31 8AN/UPM=-15 PULSE GENERATOR
319Tv=2/U TURE TESTER
32nTV=1T/U TUBE TESTER
32175-268/V XTAL RFCT TESTER

32275=-11017/1
323AN/UPM-08

TRANSISTOR TESTER
RADAR TFSTER

R=445/ARN=30 RADIO RECEIVER

R=445/ARN=-30

101DY=-B86/ARN-30 111 275 v
20718=-3%2/U 21 0% v210 V1o
2087S=-35%2/V 27T L 0o 2% MO10

143 30C=-17KC
165 8YV=1"MV
213 J7V=12V
4017S5=-3%2/U
4028G=66ARM-5

INPUT FREQ AUDIO
INPUT VOLT RF
OUTPUT VOLT AUDIO
MULTIMETFR
SIGNAL GENERATOR

40IME=6B/V VTVM
404202-8 FM SIG GENERATOR
40%1=-50 VOLTMETER
406YS=11/AP MILLIAMETER
CV=26%/ARN30A SIGNAL DATA CONVERTER
101 28 v
208T7S8=352/V 211 7 V240 v
2067S=352/V 2mn 55 o 2 MO
20TME=6B/V 212 01 v 45 v
4011-5%0 VOLTMETER
40275-352/V MULTIMETER
403ME~68/U VTVM
4045G=66/ARM=% S1G GENERATOR

AN/ARN=-59 DIRECTION FINDER SET
ANZARN=59 ¢19=1,78MC
101 111 278 v -10
102 121 28 A 10

Page 25, Appendix A

FINAL TEST
FINAL TEST
FINAL TESY
FINAL TESTY
FINAL TEST
FINAL TEST
FINAL TESY

PEAK PWR REQUIRES FORMULA
HEWLETT=PACKARD
PRD

PRD
HEWLETT=PACKARD
HEWLETT=-PACKARD
HEWLETT=PACKARD
HEWLETT-PACKARD
HEWLETT=PACKARD
HEWLETT=PACKARD

52559 TMI1~5826-207~24

DYNAMOTOR 1.7 AMPS

52959 TMI1-5826-207~24
450MA FILAMENT
oC
AC
0912%8 T™M11-5826-204-35
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21AAN/URM-103 211
213AN/URM-10% 2mMn
264 142,.5% IF

21% 10UV=1MV

24% 200KC=1e7MC

201AN/URM=-10% MULTIMETER
202TV=2/V TURE TESTER
203MF=26A/U VTVM
204 AN/URM=28F SIGNAL GFNFRATOR
208T7S=382A/U AUNTO OSCILLATOR
206MX=14T71/70) INSTR SHUNT
2077S=723A/7V SPECTRUM ANALYZER
208AN/ARM=42 RADIO TEST SET
20975-58%/V OUTPUT METER
21NAN/URM=32 FREQUENCY METER
211STOP WATCH
21278-3%2/V MULTIMETER

AN/ARC=44 RADIO SFTY
AN/ARC=46 RT=294/AR(~44 24=8],9MC FM VOICE
101 111 278 v 10
102 121 3 A 67 Al0
21375-505/V 211 1 v3ao vio
214ME~30A/7U 212 01 V100 v1io
21575=505/V 2MN 1 o 23 MO

21% 1Uv=20MmV

Report No. 2535

1 viz2s V10
12 0 14 MO2S

OUTPUT VOLT RF
OUTPUT FREQ RF TESY

OUTPUT VOLT RF TEST

246 6455=745MC+2,9875MC 2 IF

24%  IMC=55MC
2D1AN/URM~48
202AN/ARM-~8
203TS=382A/U
204TV=2/U
206Tv=7/1
206T78=505/7U
20TME=30A/U
208AN/PRM~10
2N9TS=723/7V
210AN/URM=41
21 1AN/URM=8N
212AN/URM=-T9

R=T46/AR

OUTPUT FRFQ RF
STIGNAL GFNERATOR
TFST SFY
AUDIO OSCILLATOR
TURE CHFCXER
TUBE CHFCKER
VIVM
VTVM
GR1D DIP METER
MULTIMETER
WATTMETER
FREQ METER
FRFQ METFR

RADIO RECEIVER

R=T46/AR 3294%=338MC AM VOICE

205VTVM 2N 2 KO 1 MO
206VTVM 221 2 UA8S%0 UA
207VTVM 211 as V260 v
208VTVM 212 15% v

244 18,9MC IF [

20175=3%2/U MULTIMETER
202MK428/AR TEST SEY

Page 26, Appendix A

120456 TM11=517

0513%9 TMI1-5826-200~3¢
LESS THAN 1 OHM

USE VTVM OR MULTIMETER ADD s.
USE VTVM OR MULTIMETER

USE VTVM OR MULTIMETER 400CPS

TROUBLE SHOOTING
TROUBLE SHOOTING
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20%VTVYM VTVM TROUBLF SHOOTING

204AN/GRM=4 SIGNAL GENERATOR TROUBLF SHOOTING
R=5107ARC RADIO RCVR ™11-525-25

ARC TYPE 12 R-510/ARC T-365/ARC (V=10 116=-258MC VOICE

101 111 28 v

20275=382/Y 2N 13 oson KO

203T8=382 /1) FAR) 1 v281 v

24% 117”MC CONV OSe

148 ,21MC=255MC INPUIT FRFO RF TFSY

244 B5KC9239KCe15MC VARIOUS IF

212 1v=3v QUTPUT VOLT AC

221 20UA=155Ma OUTPUT CUR DC

235 +5-2w OUTPUT POWER RF

271715=3%2 70 MULTIMETER

INIME=HA/U VTVM

302ARC-11935 HFADSFT

303ARC=-119%¢ CONNECTOR

INGFERRIS 16C S1G GFN

306T6-11A/P MILLIAMMETER

Page 27, Appendix A
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600000 3025G=T1/FCC
600000 #19SG-71/FCC
613580A420TS-382/V
20701825005-8/U

041600 421AN/URM=-25
643600 467T5=382A/U
643700 467TS=382A7V
643800 46775-382A/U
653400A461AN/URM=25
653400A466AN/URM=25
653400A493T5=382A/U
687225 40275-382/V

A 2A30775-382A/7V
A 2A31075-382A/V
A 2A610TS=382A/V
A 2A815T7S=-382A/V
A 2A41875-382A/V
621266A401TS~382A/U

635660 4B4AN/URM~-48
635660 48975-382A/U
635661 484AN/URM=48
635661 489T5-382A/V
635662 484AN/URM=-48
635662 489T5-382A/U
643600 21275-382/V
643700 21275-382/V
643700A461T75-382/U
43800 21275-382/V
643800AA61TS5-382/V
653400A226AN/URM=25
653400A229AN/URM=25
653400A232AN/URM=25
6%3400A236AN/URM=25
633400A239AN/URM=-25
653400A242AN/URM=-25
653400A245AN/URM=-25
653400A302AN/URM=25
6%53400A31 1AN/URM=2%
653400A43TAN/URM=25
653400A442AN/URM=-25
653400A453AN/URM=25
653400A431AN/URM=-2%
658430 440TS-382A/U
658430 42675-588A/U

A 2AL26TS-382A/U
A 2A429T5-~382A/V
A 4 418AN/ARM=L2
611280 402AN/GRA-6
611280 204AN/GRA=6
634395 40875-382/V
$60701B44175-382/V
660272 40175-382/V
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243 2%0
243 2%0
113 200
2409200
145 2%0
143 250
143 250
143 250
1431250
1431250
143 250
2643 250

143 400
143 400
143 400
143 400
143 400
243 400
1432400
1432400
1432400
1432400
1432400
1432400
143 400
143 400
143 400
143 400
143 400
1431400
1431400
1431400
1431400
1431400
1431400
1431400
1431400
1431400
1431400
1431400
1431400
1431400
143 400
1432400

143 90
143 30
262 96
162 20
20
263 22
1431
143 20

30

Cc 90 KC 1
C %0 KC 1
C 27 KC

C

c 23 kC

c 5 KC

c 5 KC

c 5 KC

c 25 KC 5
C 25 KC 5
cC 3 KC 5
C 20 KC 1
C

C

C

C

C

(] KC

C 5
C 5
C 5
C ]
C S
C 5
C

C

C

<

C 5
C 5
C ]
C ]
C 5
C 5
C 5
< ]
C 5
C ]
C 5
C 5
C

C 5
C S
C

C

cloé clo
C

C

C

¢ 10 KC

C 5
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PLUS OR MINUS 308 ON RCVR
8,95Vs8.4V PEAK TO PEAK
30 MOD FLAT 708
5 STEPS
s STEPS
IN 5 STEPS
5.1MC 30PC MOD.
6.6MC 30PC MOD.
+35VRMS MAX

30 PERCENT MOD

30 PERCENT MOD
30 PERCENT MOD
30 PERCENT MOD

26-33-646MC RF
24-33-46MC  RF
24-33-46MC RF

AUDIBLE SIG IN HANDSET
AUDIBLE SIG IN HANDSET

AUDIBLE SIG IN HANDSET

465KC

456KC

CONVERTER TUBE-HEADSET AUI
12MC
606=-12MC
306=646MC
2=3.6MC
456KC
ADJoRF CKT FOR MAX AC VOLT
6.6MC 30 PERCENT MODo.

~HEADSET AUDIO

25V
15KC DEV

30 PERCENT MOD

OPERATIONAL SELF TESTING
OPERATIONAL SELF TESTING

20v
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660272 4O09FR=67/V

A 2A42775=382A/V

640701R25205-8/UV
7225 4177573827V

£68160 403TS=65C/FMQ=1

A 6 4197S5-382A/V
A26904A621TS-382A/V
640TO1A31575=-382/V
#40701A61575=382A/U
660T01AL19T75-382A/U
640701A31405-8A7V

A 1A335AN/USM=81
6364479 3317S=382A/U
653400A498FR=-6T/V

A 1A333AN/UPM-15
600000 2245G-71/FCC
681730 4015G~-71/FCC

A 6 31275-382A/U
A 6 4187S-382A/V
605485B830475-382E/V
613150 300Ts=-382/V

613150 3077S-382/V

613150 30975-382/vV

613550A419T75-382/V

6364479 3397S5-382A/U
635660 260AN/URM=-25
£235660 455AN/URM-48
;35660 47TAN/URM-48
635660 4B85AN/URM-4B
635460 490TS-382A/V
635660 495T75-382A/U
635660 422AN/URM-4LB
635661 260AN/URM=25
635661 460AN/URM-48
635661 4TTAN/URM=-48
635661 4BSAN/URM-48
635661 490TS-382A/U
635661 495T7S5-382A/U
635661 430AN/URM-4L8
635662 260AN/URM-25
635662 465AN/URM=48
635662 4TTAN/URM-48
635662 4B5AN/URM-48
635662 490T7S=-382A/U
635662 495T75-382A/V
635662 43T7AN/URM-48
636904A426T5-382A/U
640701B21575-382/V

640701R21675=-382/U

640701R217TS-382/V

640701R218T75=382/V

660701821975~-382/V

540701R220T7S5-382/7V

640701A310T75-382/U

243
143
2609
243
162
242
112
1642
143
143
2629

143
243
1539
1552
247

242

113
143
143
143
113
13
1632
1432
1632
1432
1432
143
1432
1632
1432
1632
1432
1632
143
1432
1432
1432
1432
1632
1432
143
16432
113
163
163
143
143
143
163
143

Report No. 2535

20 C 1¢
150 C
100 C
125 C 35 KC
190 C
30l c 6 hC 1
300 C 2¢ 134
3180 C420 C ¢
300 < 3 KC
30C C 35 KC
380 Cudy
500 C 1 KC
600 C
700 ¢ 11 kC %
5 3¢
25 xC 6b XL
3 KC194 KC 1
1 KC 1v
1 KC
1 K¢
1 K¢ 5
1 KC 1
1 k¢ 2 KC 1
1 K¢
1 K¢
1 KC 5
1 KC 5
1 KC 5
1 . 49 5
1 XC 5
1 K¢ 5
1 (34 5
1 K¢ 5
1 KC 5
1 K¢ 5
1 K¢ 5
1 K¢ 5
1 K¢ 5
1 K¢ 5
1 KC 5
1 KC 5
1 KC 5
1 KC 5
1 KC 5
1 KC 5
1 KC 5
1 KC
1 KC
1 KC
1 KC
1 KC
1 KC
1 K¢
1 KC

Page 3, Appendix B

«7 TO 7.9V PEAK TO PEAK

20v P 1O P

COUPLED TO SCUPE 11 RATL

1TG1 FREW COMPARI SUN
PULSE RATE
49 PCT MOD

AOC ADJUSTMENT 50 PERCENT

MOD PLATE CUK 240MA

TUNE FOR MAX AJGLIO IN HEAD
NO AMPLITUDE SrHOwWN

40 Mw

3.5V RCVR OUTPUT
TIME DELAY ADJUST
AUDIO 15k(C DtV
15KkC DEV

15KCOEV
24-33-46MC RF

1MVRF

15KC DEV

AUDIO 15KC DEV
15KC DEV
15KCDEV
24-33-46MC RF

1MVRF

15kC DEV

AUDIO 15KC DEV
15XC DEV
15KCOEV
24-33-46MC RF

1MVRF

15KC DEV

«5V OUTPUT TO PHANTOM MIKE
AUDIBLE OUTPUT IN HEADSET
AUDIBLE OUTPUT IN HEADSETY
AUDIBLE OUTPUT IN HEADSET
AUDIBLE OUTPUT IN HEADSET
AUDIBLE OUTPUT IN HEADSET
AUDIBLE OUTPUT IN HEADSET
«015V RMS



ey oms NP OB

B

PRSI,

640701A607T75=382A/V
640T701A413T75-382A/U
660701A414T75=-382A/V
$43500A21675-382A/V
663500A260AN/URM-48
643300A642T7S5=-382A/V
663500A65475-382A/U
6463500A420AN/URM=48
643600 2377S-382/V
643600 46375~-382A/U
643700A21775=-382A/V
643700 23775-382/V
643700A23975-382A/U
643700A66275~382/V
643700 46375-382A/V
643800A214T75-382A/V
663800A23675-382A/U
643800 23775-382/V
643800A662T75-382/U
663800 46375-382A/U
653400A22175-328A/U
653400A502FR-67/V
658426025175-382/V
6584260403AN/URM-48
658427 224AN/URM-48
658427 236TS5-382/U
658427 23975-382/V
658427 328AN/URMe48
658427 336AN/URM-48
158427 3644AN/URM-4LE
658427 366AN/URM-48
658428 2246AN/URM-48
658428 2367S5-382/V
658428 23975-382/V
658428 328AN/URM-48
658428 336AN/URM=-48
658428 344AN/URM=-48
658428 366AN/URM-48
658630 22915-382A/U
658430 60975-382A/U
65864130 61275-382A/U
658430 640

658430 44175-382A/U
658430 457AN/URM-48
688430 463AN/URM-48
658430 4TIAN/URM=-4B
658430 484AN/URM-&8
658430 4857S~-382/U
658430 40375-588A/U
658430 42175-588A/V
658430 42775~588A/V
658430 43375~-382A/U
658430 27975~588A/U
658430 284TS=-585A/V
158430 29075-588A/V
060360 406TS=382A/U

Report No. 2535

143 1 KC
143 1 KC
143 1 KC
143 1 KC
1432 1 KC
143 1 KC
143 1 3¢
1432 1 KC
143 1 KC
143 1 XC
143 1 KC
143 1 KC
143 1 KC
143 1 KC
143 1 KC
143 1 KC
143 1 KC
143 1 KC
143 1 K¢
143 1 XC
143 1 KC
243 1 KC
143 1 KC
1632 1 KC
1432 1 xC
143 1 <
143 1 KC
1432 1 KC
1432 1 KC
1432 1 KC
1432 1 KC
1632 1 3¢
143 1 KC
143 1 KC
1632 1 KC
1432 1 KC
1432 1 KC
1632 1 KC
163 1 KC
143 1 KC
1643 1 KC
1432 1 KC
143 1 KC
1432 1 KC
1432 1 KC
1432 1 KC
1432 1 KC
143 1 KC
1632 1 KC
1432 1 K¢
1432 1 K¢
143 1 KC

1 KC

1 KC

1 KC
263 1 KC
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[C IRV N NV R

(V]

[CRCECEVRU RV RURURT RV LRSI

OWW WA WM BN WD v

—

1VU QUTPUT METER DC IN 29.
«015 VOLTS =1VU ON TRAN.M
TO PRODUCE 80 MODULATION
v

AUDIO FREQ

450 AND 15 OHM VOLT (IVIDE
30uv

AUDIO 15KC OEV

2V

85MV

AUDIBLE TONE

2V

2V

85MV

2V
2V

85MV

THRUUGH «0S5UF=-= HEADSET AU
MAXIMUM

3v AND 10V

20 TO 27.9MC  15KC DEV
2770 38.9MC 15KC DEV
10 V RMS

3v

15KC DEV

15KC DEV

15KC DEV

15kC DEV

10 V RMS
3v

15KC DEV
15KC DEvV
15kC DEV

45V

600 OHM OUTPUT LOAD

APPROX. 600 OHM QUTPUT LOAI

15KC DEV 1KC AUDIO
25V

15KC DEV

15KC CARRIER DEV

15KC DEV

20KC DEV

025V

15KC DEV

T0 PROVIDE 15KC DEV

15KC DEV

e 2%V

58MC  15KC DEV

15KC DEV 58MC RF

15 KC DEVe
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oy ey ey

660650
681730

30456G-71
2175G6-15/PCM

6584260203AN/URM-4B

611498
611498
611498

307FR=6T/V
409FR=-67/U
410TA-182/V

629782E312FR=-6T/U
629782F313FR-67/V
629782E315FR~67/V
629782E426FR-677U
629782F434FR=67/V
629782E310FR=-6T/U
629782E311FR=-67/V
629782E425FR=67/V
629762E433FR-67/V

634395
660272
660272
611390
611390
611390
611390
634479

613150
635660
235660
635661
635661
615662
615662
6584130
658430

4037573827V
«06T5-382/V
405FR=-6T/U
302RC-120-8
402RC~120-8
4078FO

4060SCILLOSCOPE

340AN/USM=-50

301T5-382/V

4B86AN/URM-48
49175-382A/V
486AN/URM-48
49175-382A/V
4B6AN/URM=-48
49175-382A/7U
442T75-382A/V
42875-588A7U

643800A46375-382/V
613550A42175-382/V
664070183115CR~211

613550A4014AN/URM=-25A

635660
635660
635661
635661
635662
635662

48 7TAN/URM-48
49275-382A/V
48 7AN/URM=48
49215-382A/U
48 TAN/URM=48
492715~382A/V

$43700A4641P=-173/V
643800A4641P=173/V

143
243
1632

233
263
243
243
243
243
243
243
243
243
243
243
243
143
243
113
113
113
217
217

143

16432
1432
16432
1432
1432
1432
183

1432

143
113
243

152

1432
1432
1432
1432
1432
1432

2852
2552

Report No. 2535

1
1
1000

1225
122%
1225
1225
122%
1275
1225
1225
1325
1325
1325
1325
15
16
16
18
18
18
18
185

NN RN NNO NN

27
2955

35
35
35
35
35
35

KC
KC
KC

KC

KC
KC
KC
KC
KC
KC
KC
KC
KC
KC
KC
KC
KC
KC
KC
KC
KC
KC

KC
KC
KC
KC
KC
KC
KC
KC
KC

KC
KC
KC

KC

20

1600
1600
1600

1275

30
30

35

11

KC

KC
KC
KC

KC

1

3

1
5
12%
1
1

KC10
KC10

KC

KC
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(C NV RV IR Y RU RV Y N ]

APPSR AR

20=27+9MC 15KC DEV

BEAT 2 CONV FOR 6 BEAT/SEC
+=3CPS TOL

+=-1CPS TOL

BIAS CONTROL ADJUSTED FOR1.
+=2 CPS TOL XMISSION CKT TI
+=3CPS

+=3CPS TOL

+=1CPS TOL

+=2 CPS TOL XMISSION CKT TI
+-3CPS

TTe5 MV

CAL OF OUTPUT SIGNAL
CAL OF OUTPUT SIG
INPUT TO LIMITER

ACROSS PINS 4+5 OF T3
PRF

TUNE FOR MIN AUDIO IN HEAD
264-33-46MC RF
26-33-46MC RF
26=33-46MC RF

«25V
15kC DEV

PLUS OR MINUS 6DB ON RCVR

BAND &

24-33-46MC RF
24-33=-46MC RF
26-33-46MC RF
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681730
600000

613550A009AN/URM=25A

635660
635660
635661
635661
635662
635662
658430
658430

613550A410AN/URM=25A

6346425

403FR~-67/U
41456-7T1/FCC

488AN/URM=-48
49375=-382A/V
48B8AN/URM-48
49375-382A/V
488AN/URM-48
49375-382A/V
42975-588A/U
490AN/URM-48

318FR=-67/V

657225G31675-382A/U

635660
635660
635660
635660
635660
635661
635661
635661
635661
635661
»35662
635662
635662
635662
635662

2TOAN/URM=-25
456AN/URM=-48
478AN/URM~48
483AN/URM=-48
423AN/URM=-48
2TOAN/URM=25
461AN/URM=-48
4TBAN/URM=-48
483AN/URM=48
431AN/URM=48
2TOAN/URM=-25
438AN/URM=-48
A66AN/URM=48
478AN/URM-48
483AN/URM=48

643500A239AN/URM-48
643500A41 9AN/URM=-48
6584260204AN/URM-48
6584260404AN/URM=-48

658427
650427
658427
658427
650427
658428
658428
658428
6508428
6508428
658430
65084130
658430
858430
858430
658430
4584130
388430

225AN/URM=48
327AN/URM=48
335AN/URM=68
343AN/URM=48
365AN/URM=-48
225AN/URM~48
32TAN/URM=48
335AN/URM=~48
343AN/URM=48
365AN/URM=48
641
456AN/URM~48
462AN/URM~48
4TOAN/URM=-48
40275-588A/U
42075~588A/V
42575=588A/V
4871P=173/V

Report No. 2%35

243 4% KC194
18%2 5 K¢
152 5 KC
1432 3 KC
1432 5 KC
1432 5 KC
1432 5 KC
1432 5 KC
1432 5 KC
1432 5 KC
146 53 KC

152 83 KC
212 85 KC 86
243 8 KC

1852 1% KC
1852 15 KC
1852 15 K¢
1852 15 KC
1552 15 KC
1852 1% KC
1552 13 [ {d
1852 1% KC
1552 15 KC
1552 15 KC
18%2 1% KC
1852 15 KC
1852 15 K¢
1852 15 KC
1852 1% KC
1852 15 KC
1852 1% KC
1852 15 KC
18%2 15 KC
1852 15 KC
1552
18%2 15 KC
1852 15 KC
1852 15 KC
1852 15 KC
1852 15 KC
1852 15 K¢
1852 15 KC
1852 15 K¢
1852 13 kC
1852 15 KC
1852 15 KC
1852 13 K¢
18%2 15 KC
1852 1% KC
1852 15 KC
2109

Page 6, Appendix B

[ {d

KC

K¢

[V RV RUNC RL RS B N o]

20

| et

AR AR AR AR B [P R IR R RV ECRURUE SA S EURL RURU AL R A A A

PR AR AR AN

(U RV

32MC

PG 445 DISTORTION TEST PG
$1G OUTPUT 2X NEW 2v POIN
26-33-46MC RF

26-33-46MC RF
26-33-46MC RF

15KC DEV
1MV

10X
ADJUST L201

DEV 1KC AF

1KC AF

1KC AF

264-33-46MC  RF

1KC AF

DEV 1KC AF

1KC AF

1KC AF -

264-33-46MC RF

1KC AF

DEV 1KC AF

1KC AF

1KC AF

1KC AF

24-33-46MC  RF
DEVIATION

DEVIATION 47 TO 55.4MC
20-27.9MC 1KC AF

20 TO 27.9MC  1000M
2770 38.9MC 1KC AUDIO
28MC 1KC AF

34MC 1KC AF°

1KC AF

3.35MC 1KC AF.75 10UV 1-10i

39MC

46MC L
1KC AF 53+9MC
1KC AUDIO 18KC DEV
1KC AUDIO -

47 TO S8MC 1KC AUDIO
4TTO 58MCS

1KC AUDIO

52MC ‘

SKC PER DIVISION 15MIN.20 |



C g
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638430 2807S~-588A/V
6508430 28375~385A/V
658430 2897S~588A/V

A 2A43175-382A/V
613550A411AN/URM=-25A
643500A&BAN/URM=-48
643500A4451P=173/V
660650 41258G-71
260650 4165G=-71
560650 4225G-71/FCC
681730 3018G=-71/FCC
613550A412AN/URM=-25A

A 6 308DEV.METER
600000 2198G-71/FCC
613550A415AN/URM=-25A
613550A413AN/URM=-25A
643T700A46375-382/V
658430 483AN/URM-48
660630 #105G~71
681730 2135G6-71/FCC

600000 415AN/URM-TO
643500A451AN/URM=48
600000 216AN/URM=T0
260650 4085G~71
660650 #145G~71
660650 4185G~71

A 6 406FR-5/V
640701B427AN/URM=25
A 14A309FERRIS 16C
600000 218AN/URM=T0
636904A419AN/URR=23A
658427 351RT=67/GRC

611790 301SIG4GEN
611390 401S1G+3EN
613550A318AN/URM=25A
613550A325AN/URM=~25A
613550A603AN/URM=25A
613565 310SCR~-211
658427 354RT=67/GRC
658427 353RT-67/GRC

401AN/URM=25F
404AN/URM=-25F
405AN/URM=-25F
409AN/URM=-25F
411AN/URM=~32
41 6AN/URM=-25F

b D B B B J
S rrr

143
182
1852
2109
143
143
143
243
152

245
1852
152
152
143
1552
143
243

1882
1852
243
143
143
143
245
145
1451
1552
214

113
113
185
158
155
242

245
243
245
245
245
245

Report No. 2535

18
1%

10
125
12
12
12
12
12
12
16

20
24
27
20
25
20
28
20

39

68
68
68
68
75
75
85
85
85
85

100
100
100
110
110
142
185
120

200
200
210
210
210
210

KC
KC
KC

KC
4
KC
KC
KC
KC
KC
KC
KC

KC
KC
KC
KC
KC
KC
KC

R R e

S8MC
58MC
58MC

1Uv 1KC AUDIO
1KC AUDIO

100X

5
30 KC 99990N PAN INDICATOR

]
]
)
20
68 KC
68 KC
99 KC
25
10
95 K¢
30
5

KC100 KC 1

KC
KC

KC3395 MC

KC
KC
KC

KC150 KC

KC
KC
K¢
KC
KC

KC
KC
KC
KC

1000X

24 KC/85 KC PK/161e75 MC
BAND 7
10000X

1KC AUDIO

PG 445 DISTORTION TEST PG
1KC AF

S1MV INPUT

3 MV

elV 30PERCENT AT 1K(C
PEAK DEVIATION

ZERO BEAT BANDWIDTH 608 P

11800FOR X2 SIGNAL VOLTAGE

10
10

KC200 KC

KC14é

KC
KC

KC
KC
KC
KC
KC
KC

KC 1

CAL OF 100KC 0SC

CAL OF 100KC 0SC

LOCAL 0SC BAND 1

RF BAND 1

TEST FREQUENCIES BAND 1

NOT GREATER THAN FOR X100

22600FOR X 10 SIG VOLTAGE

1 MC10
1 MC10
17  MCl0
95 MCl0
95 MC10
95 MC10

Page T, Appendix B

MOD 30 PC 400CPS

MOD 30 PC 400CPS

LOOP RCVR AND COMPASS
MOD 30 PC 400CPS
MOD3Q PC 40Q0CPS
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600000 223AN/URM-T0
613550A320AN/URM=25A

A 4 301AN/URM~25F
6054858303AN/URM=T9
613530A40TAN/URM=25A
636904A421AN/URR-23A

613550A307AN/URM=-25A
613550A31308~8A/U
640701B221AN/URM=25
640701B222AN/URM=25
640701831 2AN/URM-25
6407018314AN/URM=-25
640701B244AN/URM=-25
641600 305TS~-588/V
641600 307TS-588/V
653400A22 7AN/URM=-25
653400A224AN/URM=-25
653400A228AN/URM=~25
653400A231AN/URM=-25
653400A301AN/URM~25
600000 307AN/URM=32

640701B324AN/URM=~25
640701B325AN/URM=25

A 14A311FERRIS 16C
A 14A312FERRIS 16C
6407018235AN/URM=25
6407018434AN/URM=25

6135350A332TUNING DIAL

640701B326AN/URM=25
65084260242AN/URM=25
6584260313AN/URM=2%
6504260423AN/URM=25
658427 248AN,URM=48
658427 304AN/URM~25
658427 371AN/URM=25
658428 248AN/URM-48
658428 304AN/URM-2%
658430 25175-588A/V
658430 3097S~588A/U
638430 65TAN/URM/48
6508430 661AN/URM/48
658430 471AN/URM-25
658430 4T72AN/URM=25
658426023 1AN/URM=-48
658426024 1AN/URM~25
6384260302AN/URM=-48
158426031 1AN/URM=25
6584260312AN/URM=25

Report No. 2535

155220

185

243
248
185
214

184

200

380
350
360
300

455

2129436
1441455
16461455

144
146
145

455
455
445

1461455

l4é
1464

453
455

1441465

1441

456

1441456

1441
246

145
145

1451
1451
145
145
211
145
146
146
144
144
146
144
144
146
144
146
146
146
146
146
146
144
146
144
144

436
4032

550
950

52
21

750

1100
137
137
131
137
137
1358
137
137
137
133
133
137
137
135
14
143
14
14
143

KC
K¢

KC
KC

16

KC 20

KC

KC

KCaT4

KC
KC
KC
KC
KC
KC
KC

KC457

KC
KC
KC
KC

KC4368

KC
K¢

MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC

32

141

143
1445

143
143
147

137
143

MC10
MC

K¢

KC 1

MC

MC

MC
MC

MC
MC
MC

MC
MC
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PEAK DEVIATION
BAND 1

ZERO BEAT TO VFO
BANDS 2 & 7
6008 PT

IF FREQ BAND 1 AM 400C MO:
SCOPE ALINEMENT SwP GEN RE:
AUDIBLE OUTPUT IN HEADSE?Y
AUDIBLE OQUTPUT IN HEADSET
LESS THAN 3VOLTS OUT

300UV

130UV TO 70000UV
MOD 30PERCENT 400C

16 STEPS

005 NO AMPLITUDE=BFO CHECK

005THROUGH «05UF-NO AMPLITUDE
005 2ND IF-1ST IF NO AMPLITUD!
005 CONVERTER TUBE-HEADSET AUl
005 400 CPS AF - IF ALINEMENT

THAN 3v OuT
THAN 3v OUT

LESS
LESS

30PERCENT AT 1KC
30PERCENT AT 1KC
7 UV INPUT

10uv
10UV
1 T0
3 My
MAX ON METER
LESS THAN 3v OUT
5 o5V
-]
5 BAND WIDTH LIMITS 608
00%,.5v
005 DISCRETE FREQUENCIES +006!
% APPR.90KC PLUS-6DB POINTS
005.5v
005 DISCRETE FREQUENCIES 006!
005.15v
APPROX o185V SERIES.O1VF
005THROUGH +003UF 150MV
005THROUGH «003UF 150Mv
005 NO AMPLITUDE SHOWN
APPROX NO AMPLITUDE SHOWN
005%.026V TO 1.0V
5 5V
0031v
]
5

oSV
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Report No. 2535

658427 242AN/URM=-48 144 14 MC 0055V

658427 246AN/URM-48 144 143 MC 005.5v

638427 251AN/URM-48 144 14 MC 0053 .6MV

750427 294AN/URM~48 144 14 MC 005

6508427 301AN/URM~4AB 144 14 MC 0051V +006UF BLOCKING
658427 30TAN/URM=-48 146 14 MC 005.5v «006UF BLOCKING
658428 242AN/URM=48 1446 16 MC 0055V

650420 246AN/URM=-48 144 143 MC 005.5v

6508428 251AN/URM=48 144 14 MC 0053.6MV

658428 294AN/URM~48 146 14 MC 005

658428 301AN/URM=-48 146 14 MC 0051V +006UF BLOCKING
658428 307AN/URM=-48 144 14 MC 005.%v «006UF BLOCKING
658430 232AN/URM=~48 144 14 MC 005.15v THROUGH 01 UF
658430 235AN/URM=48 146 14 MC 0052.6MV APPROX THROUGH .01 U
658430 2487S-588A/U 144 14 MC 005,15 VOLTS

658430 303TS-588A/V 146 14 MC O00SSERIES +01 UF o 15V
658430 306T5-588A/U 144 14 MC 005 2Mv APPROX SERIES.01 UF
658430 616AN/URM=48 144 16 MC 005

658430 655AN/URM/ 4B 144 147 MC 005THROUGH +003UF 150Mv
658430 659AN/URM/48 144 143 mC 005THROUGH «003UF 150MV
640T701BA2BAN/URM-25 145 15 MC 3 My

640T01BAISAN/URM=-29 145 15 MC 3 MV

641600 310TS-588/V 145 15 MC 27 MC MODULATED

641600 &11AN/URM=25 145 15 MC 18 MC 5 UV MAX INPUT

641600 413AN/URM-2% 145 15 MC 18 MC 2 UV MAX INPUT FOR 10Mw OU
640T01B424AN/URM=25 1451 16 MC 400C30 PCT 2500MVOUT
$407018327AN/URM=-25 165 1900 MmC LESS THAN 3V OUT
»60701B223AN/URM-25 1451 2 MC 40 TO0 70 WV
640701B229AN/URM=25 1451 2 MC

640701B230AN/URM-25 1451 2 MC 5 STEPS

640701824 2AN/URM=25 145 2 MC 3 McC 40 TO 70 Vv

643600 42TAN/URM=438 145 2 MC100 MC CHECK FOR SPURIOUS RESPONS:
643700 427AN/URM=48 145 2 MC100 MC CHECK FOR SPURIOUS RESPONSI|
643700AA38AN/URM=48 145 2 MC100 MC 100MV

643800 427AN/URM=~48 145 2 MC100 MC CHECK FOR SPURIOUS RESPONS
643800A438AN/URM=48 145 2 MCl00 MC 100MV

653400A244AN/URM=-25 1431 2 MC 36 OOSHEADSET AUDIO
653400A310AN/URM=-25 1451 2 MC Q05ADJRF CKT FOR MAX AC VOLT.
653400A414AN/URM=23 145 2 MC SENSCTEST TUNABLE 20KC 3
653400A624AN/URM-25 1451 2 MC QOSNONINDUCTIVE ~AUDIO OUT LO.
653400A452AN/URM=25 1451 2 MC 36 MC BAND 3 SPOT FREQ.
653400A318RT-77/GRC~9 2 MC 0055+4K RES<ANT LOADING
658427 358AN/URM-48 148 2 MC100 MC VARIABLE TUNING 160UV
658428 358AN/URM=48 149 2 MC100 MC VARIABLE TUNING 410 UV
6584260421AN/URM=-25 148 20 MC 195 MC 5 50V

6407018319AN/URM=25 148 2100 mC LESS THAN 3V OUT
640T018429AN/URM~25 143 26 MC 3 MV

6407018436AN/URM~25 145 26 MC 3 MV

641600 3127S~-5688/V 145 27 MC S MC TUNE FOR PEAK BAND 2
641600 419AN/URM-2% 145 27 MC 1891 MC BAND 1 10000-1.8AND2 3160~
653400A415AN/URM=25 148 28 MC SENSCTEST TUNABLE 20KC 3
653400A425AN/URM=25 1451 28 MmC OOSNONINDUCT.IVE ~AUDIO OUT LO.
\ 6 301AN/ARM=8 248 2987 MC 25 MC 1

A 6 303AN/URM=-T79 245 . 2987 MC 1 USED WHEN TEST SET UNAVAIL
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640701831 7TAN/URM=-25

584260261T75~174/V
6584260262T5~-174/V
6584260341S5CR-211
65842603435CR=-211
658427 23475-174/V
658427 311SCR-211
658427 361S5CR-211
658428 234TS-174/V
658428 311SCR-211
657225G308TS497/URR
657225G3095CR~-211
636904A323LP-3
636904A333LP-13
636904A324LM=-14
658427 3625CR=-211
653400A241AN/URM-25
653400A3095AN/URM=25
653400A416AN/URM=-25
6534600A426AN/URM=25
653400A451AN/URM-25
653400A476AN/URM=-25

653600A319RT=-77/GRC~9

640701B329AN/URM=-25
6584260222AN/URM=-48
640701841 TAN/URM=25
643500A426AN/URM=-25
55842603425CR=-211
658427 310SCR-211
658427 3635CR-211
658428 310SCR=-211

634479 321BUILT IN CRO

640701B&418AN/URM-25
635660 306AN/URM-25
635661 306AN/URM-2%5
635662 306AN/URM=-25
635660 220AN/URM-25
635660 310AN/URM-25
635661 220AN/URM=25
635661 310AN/URM=~25
635662 220AN/URM-25
635662 310AN/URM=-25%
643500A224AN/URM=-25
643500A429AN/URM-25
643500A308AN/URM-2%
643600 4491-208

663T00A237TAN/URM=25
643700 4491-208

643700A4491-208

643800A234AN/URM-25
$43800A4491-208

643800 4491-208

145

245
245
245
245
245
245
245
245
245
245
245
laé
146
244
245
1451
1451
145
1451
1451
145

145
114
1451
144
245
245
245
245

214

1451
1440
1440
1440
1440
1440
1440

144
146

144
144
164
144
144
164
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2900 MC

305 MC 405 MC
305 MC 405 MC

305 MC

305 MC 385 MC
305 MC

305 MC 385
3041 MC 3059 MC
305 MC

305 MC 385

32 MC 165 MC
32 MC 165 mMC
345 MC

345 MC
345 MC
3441 MC 3459 MC
36 MC 66 MC
36 MC
36 MC
36 MC

36 MC 66 MC
36 MC
36 MC
3800 MC
3800 MC
399 MC
3925 MC
395 MC
39% MC
3941 MC
395 MC

4675 MC

3959 MC

4250 MC 4350 MC
4250 MC 4350 MC
4250 MC 4350 MC
427 MC 437 MC
427 MC 433 MC
427 MC 437 MC
427 MC 6433 MC
427 MC 437 MC
427 MC 433 MC
4275 MC
4275 MC
4275 MC
427 MmC
427 MC
427 MC
427 MC
427 MC
427 MC 433 MC
427 MC

432% MC
432% MC
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555 TUNE +-2MC

LESS THAN 3V QUTY

12 DIAL CAL EA.IMC 5KCTOL
05 REPEATABILITY OF DIAL CAL
01
13 EACH 100KC STEP 5KC TOL
100MCDIAL DETENT POS 10TH ZER!
100KC STEPS +=5KC 10TH MCD
NOT GREATER THAN LIMITS SH
100MCOIAL DETENT POS 10TH ZER
100KC STEPS +-5KC 10TH MCD
1
1
100UV
6DB PAD

NOT GREATER THAN LIMITS SHt
005 HEADSET AUDIO
005ADJ.RF CKT FOR MAX AC VOLT.
SENSTEST TUNABLE 20KC 3!
OOSNONINDUCTIVE =AUDIO OuUT LO.
BAND 2 SPOT FREQ.
BAND 3
0055+4K RESeANT LOADING
LESS THAN 3v OUT

125 S5e45MC

400C30 PCT 2500MVOUT
S5 X2BANDWIDTHT7O0KC x1K 750KCM
01
00SRCVR OSCILLATOR

NOT GREATER THAN LIMITS sHt
005RCVR OSCILLATOR

12 BANDWIDTH
400C30 PCT 2500MVOUT

15 DISCeALINEMENT

15 DISC.ALINEMENT

15 DISCeALINEMENT

0051v

00541V

0051V

00541V

0051V

00541V

005GREATER THAN 250 My
005

005 THROUGH <01 UF CAP.

1F FRI

140UV
140UV
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643600 2351-208 144 428% MC 4315 MC 2 DISCRETE FREG

643700 2351-208 144 4285 MC 4315 MC 2 DISCRETE FREQ

643800 2351-208 144 4285 MC 4315 MC 2 DISCRETE FREQ

35660 222AN/URM-25 1440 43 MC 0052%50uvV

635660 300AN/URM-25 1440 43 MC 005.1v

635660 303AN/URM-25 1440 43 MC 005500uV

635660 308AN/URM-25 1440 43 MC 00%.1v

635660 312AN/URM=-25 16440 43 MC 005500UvV

635661 222AN/URM-25 1440 43 MC 005250UV

635661 300AN/URM=25 1440 43 MC 005.1v

635661 303AN/URM=25 1440 43 MC 005500UV

635861 308AN/URM-2S 16440 43 MC 005.1V

635661 312AN/URM-25% 1440 43 MC 005500UV

635662 222AN/URM-25 1440 43 MC 005250UV

635662 300AN/URM=-2% 1440 43 MC 005.1v

635662 303AN/URM-25%5 1440 43 MC 00s500UV

635662 30BAN/URM-2%5 1440 43 MC 005.1v

635662 312AN/URM=25 1540 43 MC 005500UV

643500A219AN/URM=-25 146 43 MC 0051F FREQUENCY ~BLOCKING CAP
643500A223AN/URM=25 146 3 MC OOSGREATER THAN 250 MV IF FRi
643500A227AN/URM=25 164 43 MC 0051F FREQUENCY
643500A229AN/URM=25 16k 43 MC 0051F FREQ.
643500A245AN/URM-25 146 43 MC OO0S5SIGNAL FOR IF STAGE GAIN Ti
643500A301AN/URM-25 lab 43 MC 0051F FREQ THROUGH +O1UF CAP
643500A304AN/URM=-25 144 43 MC 0051F FREQ THROUGH +01UF CAP
643600 2131-208 1441 43 MC 20 AUDIBLE SIG IN HANDSET
643600 2141-208 lab 43 MC

643600 2331-208 144 43 mMC 70 W

443600 2431-208 laé 43 MmC v

243600 308AN/URM-~48 144 43 MC

643600 313AN/URM-48 164 43 MC MAX LEVEL

643600 4461-208 144 43 MC 050

643700 2131-208 1461 43 MC 20 AUDIBLE SIG IN HANDSET
643700 2141-208 144 43 MC

643T00A218AN/URM=~25 1441 43 MC AUDIBLE TONE

643700A219AN/URM~25 lab 43 MC
643TO0A221AN/URM~25 la4 43 MC

643700 2331208 144 43 mMC
643700A235AN/URM=~-25 144 43 MC 500UV
643700 26431-208 144 43 MC 1v

643700A305AN/URM~48 144 43 MC
643700 308AN/URM-48 164 43 MC

643700 313AN/URM-48 la4 43 MC MAX LEVEL

643700 4461-208 lab 43 MC 050

643700A44T71~-208 144 43 MC l40uv

643700A4481-2008 144 43 MC SMyv

643800 2131-208 1641 43 MC 20 AUDIBLE SIG IN HANDSET
643800 2141-208 laé 43 MC

643800A215AN/URM=25 1441 43 MC
643800A216AN/URM=-2% lab 43 MC
643800A218AN/URM=-25 144 43 mMC

643800A232AN/URM~25 144 43 MC Soouv
643800 2331-208 laé 43 MC 70UV
643800 2431-208 lab 43 MC v

36 3800A305AN/URM=48 146 43 MC
643800 308AN/URM-48 146 43 MC
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643800 313AN/URM~48
643800 4461-208
643800A4471-208
65722%5€3015CR-211
657225E304T5~497/V
643500A225AN/URM=25
643600 4481-208
643T00A236AN/URM=~25%
643700 4481-208
643800A233AN/URM~25
643800 4481-208
658427 373AN/URM~48
658428 373AN/URM~48
658426021 TAN/URM=~48
6584260219AN/URM=~4E
6584260305AN/URM~48
658427 254AN/URM-48
658427 260AN/URM~48
658427 264AN/URM~48
658427 299AN/URM~48
658427 312AN/URM~-48
658428 254AN/URM~-48
658428 260AN/URM~48B
658428 264AN/URM~48
658428 299AN/URM-48
658428 312AN/URM-48
636904A3261LP=-3
6584260424AN/URM=25
658427 350AN/URM=25

634425 308AN/USM=~50
636904A328LP-3

640T01B23BAN/URM=25
641600 3137S-588/V
641600 414AN/URM=-25
653400A41 7AN/URM=25
653400A427AN/URM=25
$53400A460AN/URM=-25
6584260220AN/URM=-48
6%84260304AN/URM~48
658427 256AN/URM-48
658427 266AN/URM=48
658427 315AN/URM-48
658427 605AN/URM=48
658428 256AN/URM=-48
658428 266AN/URM=48
658428 315AN/URM-48
658428 605AN/URM=48

A 1A412AN/USM=-81
A 1A327AN/USM=-81
6407018419AN/URM=-25
$40701R430AN/URM=25
o40T701B43TAN/URM=25%
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146 43
166 43
la6 43
248 43
245 43
166 4328
146 433
la6 433
a4 433
184 433
146 433
166 4405
166 4405
146 445
166 445
164 445
186 445
1laé 445
166 445
1464 445
144 445
146 445
1646 445
146 445
1o 445
166 445
164 47
le4 486
144 4907
212 S
116 53
145 5
145 5
145 5
185 51
1451 5]
1451 51
146 535
146 535
146 535
146 535
144 535
146 545
164 535
144 535
146 535
144 545
2629 6
2609 6
1451 6
145 6
145 6

MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC

MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
mC
MC
MC

~

ACY

MC
MC
MC

MC
MC
MC
MC
MC

2035
2035

4495
4495
53¢

535

535
535

535

504
4993

MC

MC )

MC
MC
MC

MC

MC
MC
MC
MC

MC
MC

MC
MC

MC
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10

10

MAX LEVEL
0%0

140UV
1

O0SGREATER THAN 250 MV IF FR'

S BANDWIDTH 6D8 POINTS
5 BANDWIDTH 6D8 POINTS
005100 KC STEPS 3800 uv
00557uv TO 4800UV
00540UA AND T70UA ON LIMITER M
0054MV
005100KC STEPS
00557uv
00%
005 DISCRETE VALUES
0054MyV
005100KC STEPS
00557uv
005
005 DISCRETE VALUES

1000Uv
5 WIDTH OF SELECTIVITY CURVE
5 CENTER FoTO 6DB DOWN POINT

10TH MCS DIAL

10TH MCS DIAL

BANDWIDTHe 7TO0TPOINTS
100MV INPUT
25 TO 45 uv
TUNE FOR PEAK BAND 3
30 PERCENT MOD 400C
SENSeTEST TUNABLE 20KC 3
OOSNONINDUCTIVE =AUDIO OUT LO
005250-2500 CAF 500 UV 30PC M
00529Uv TO 3800UV
00540UA AND 70UA ON LIMITER M
0053.8Mv
00529uv
00570UA
00%
0053.8MV
00529%uv
00570VA
005

BETWEEN 3 DB POINTS BANDWI!
APPROX

400C30 PCT 2500MVOUT

3 My

3 MYV
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A 6 402AN/URM=79
653400A238AN/URM=25
653400A307TAN/URM=25
753400A%1 BAN/URM~25
653400A428AN/URM=2%
653400A%36AN/URM=25
6%3400A450AN/URM=25
653400A465AN/URM=25
653400A4T1AN/URM=25
6%3400A4 T5AN/URM=25

653400A317RT=77/GRC-9
653400A320RT=77/GRC~9

640701833 1AN/URM-25
6407018420AN/URM=25
640701B240AN/URM=25
6407018332AN/URM=-25
640701B421AN/URM=2¢
641600 31475~588/V
653400A419AN/URM=-25
653400A429AN/URM=25

634425

402AN/UPM=-58

640T01B224AN/URM=25
6407018228AN/URM=25

1407018225AN/URM=25
640701B422AN/URM-25
6407018431AN/URM=-25
6407018438AN/URM=-25
660701B440AN/URM=~25
653400A235AN/URM-25
653400A308AN/URM=-25
653400A500AN/URM=-9
653400A420AN/URM=25
653400A430AN/URM=-25
653400A4T4AN/URM=-25
653400A507AN/URM=-9
653400A508AN/URM-9

653400A321RT-77/GRC-9
653400A501RT-77/GRC-9
653400A499RT-T7/GRC=9

653400A314AN/URM=T9

658430

416AN/URM=48

A 2A30675-413/V

658250
658430
658430
658430
158430
638430

30275-497A/URR
238AN/URM=-48
254AN/URM=-48
23 TAN/URM=~48
260AN/URM=-48
31275=-588A/V

245

1451
1451
145

1451
1451
1651
1451
1451
145

145
1451
145
145
1451
145
145
1451

246
1451
1451

16450
1451
145
145
1451
1451
1451
145
145
1451
145
245
245

245

144
144
245
144
146
146
146
144
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655

7600
799

8800

95
93
93

10
10
10

112

1495

15
15
1%
15
15
15

MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC

MC
MC
MC
MC
MC
MC
MC
MC

MC
MC
mC

MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
mC
MC
MC

MC
MC
MC
MC
MC
MC
mMC
mMC

1

005400CPS AF DISCRETE VALUE

005ADJsRF CKT FOR MAX AC VOLT
SENSeTEST TUNABLE 20KC 3

COSNONINDUCTIVE ~AUDIO OUT LO.

00510UV &4O00CAF 30 PERCENT MOD
BAND 1 SPOT FREQ.

005MAX UND.OUT+2-508B 400C REF

005500UV

303 TUNE +-2MC BAND 2

0050UMMY ANTENNA DISCRETE FR.
005544K RESeANT LOADING

LESS THAN 3v OUT

400C30 PCT 2500MVOUT

20 T0 35 uv

LESS THAN 3v OUT

400C30 PCT 2500MVOUT

TUNE FOR PEAK BAND 4

SENSTEST TUNABLE 20KC 3
OOSNONINDUCT IVE -AUDIO OuT LO

MAX WIDTHeSIDE LOBES DOWN
20 TO 35 uv

400C30 PCT 2500MVOUT
3 My
3 MV

30 PCT MOD 30CPS TO 10 KC

10437 MC
12 MC
12 MC
112 MC
32 MC
18 MC
1505 MC
304 MC
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005400CPS AF- HEADSET AUDIO
005ADJeRF CKT FOR MAX AC VOLT.
005 GENERATE

SENSCTEST TUNABLE 20KC 3t
OOSNONINDUCTIVE ~AUDIO OUT LO)

166 TUNE +-2MC BAND 1

005TRANS ZEROC BEAT~VOLTS Seé~
02 TRANS ZERO BEAT~VOLTS 7e5-
0055.4K RES<ANT LOADING
O0BZERO BEAT ON RCUR IN NET Pt
O0SZERO BEAT TO F METER
005 DISCRETE ~-XMTR TUNED 11.2

APPROX+ 85KC+=10KC TOL
TUNE RCVR TO 131MC
UNMODULATED

S¢2MV APPROX THROUGH <003
005 IN SERIES +,003 UF l12uv
005 IN SERIES 003 UF
005 24 UV APPROX =SERIES «003!
00512 TO 150Uv APPROX.
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688430 622AN/URM-48
658430 414AN/URM-48
6407018333AN/URM=25
140701842 3AN/URM=-25

6407018334AN/URM=25
636904A335LP-3

636304A410AN/URM=25
636904A4) 3JAN/URM=25
6584260416AN/URM=~48

403MODEL 80
226AN/URM~-48
231AN/URM~48
31 7AN/URM~-48
366AN/URM-48
384AN/URM~48
419AN/URM~48
635661 384AN/URM-48
635662 384AN/URM-48
636904A405AN/URM=25
643600 309AN/URM-48
643600 45375~1748/V
6584260263T5~174/V
658426046175~174/V
658427 619AN/URM-48
658428 619AN/URM=-48
6584260202AN/URM=48
6584260206AN/URM=48
6584260208AN/URM=-48
6584260402AN/URM=-48
6584260405AN/URM=~46
643600 311AN/URM-48
635660 318AN/URM=48
643600 415AN/URM-48
643600 439AN/URM-48
643600 4611-208
643600 4621P=-173/V
636904A315LP~3
636904A316LM=14
635660 319AN/URM-48
635660 320AN/URM-48
6584260407TAN/URM=~48
A 6 401FR=-5/u
635660 321AN/URM-48
635660 420AN/URM-48
635660 4#53AN/URM=-48
635660 469AN/URM=-48
635660 4T74AN/URM-48
635660 480AN/URM-48
660701B425AN/URM=25
640701B432AN/URM~25
640T701B439AN/URM=25
643600 218AN/URM=48

613565
635660
635660
635660
635660
635660
635660

laé
144
145
16431

145
la6
la6
144
145

245
1450
1450
1450
1450
1450
1452
1450
1450
144
145
243
245
245
115
115
1452
145
145
1452
145
145
1450
1452
1452

164
244
1450
1450
148
248
1450
1482
1482
148
1452
1452
1651
148
145
1651
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1%

15
15200
1599

17600
194
194
194
19%

20
20
20
20
20
20
20
20
20
20

20
20
20
20
20
200
200
200
200
200
206
21
21
21
21
21
212
212
22
23
235
24
24
24
24
24

24
24
26
24
24

mMC
mMC
MC
MC

MC
MC
MC

MC1

00

55

55

299

27
27

279
279

279
279

27 MC
27 MC

MC125

MC

MC

MC
MC
MC

MC
MC

MC
MC

MC
MC
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20

005

005 THROUGH +003 UF
LESS THAN 3v OUT
400C30 PCT 2500MVOUT

LESS THAN 3V OUT
1ouv
FIRST [Fe30PCT MOD«1000C

o SUV

1
00530uv
0053uUv
3w

uv
0051.5UvV
00515KC DEV.
0051.5UV
0051.5UV

FIRST IF.30PERCENT MOD 100!

015

05 DIAL CAL EAJIMC 7.5KC TOL
05 EACH MC 9KC TOL

005

005

SET TO TUNING DIAL EA 100K
SET TO TUNING DIAL luv
+4UV SUV 103UV

SET TO DIAL +5UV 1000KC 15
SET TO FREQ OF DIAL .5uv

ViU

3w
700 MUy 18KC AT IKC
2Uv OR LESS 15KC AT 1KC

3w

3 uv
5 5% TO 10000
1

3 w
00515KC DEV.
00513KC
00S
00s 1KC AF 15KC DEV
00515KC DEV oé=1-2-3,5=5KC AF
400C30 PCT 2500MVOUT
3 My
3 MV
VARIQUS POINTS
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643600 22TAN/URM=-48 14% 24 MC
643600 228BAN/URM-48 145 24 MC
643600 229AN/URM-48 14% 24 MC
563600 230AN/URM=48 145 24 MC
643600 416AN/URM-4B 1452 24 MC
643600 420AN/URM-48 14% 24 MC
643600 431AN/URM=48 1452 24 MC
643600 433AN/URM-48 1452 24 MC
643600 435AN/URM-48B 1452 24 MC
643600 43I7AN/URM=-48 1452 24 MC
643600 440AN/URM-48 1452 24 MC
643600 443AN/URM=-48 145 24 MC
643600 4547S-1748/V 243 24 MC
643600 2417S-174B/U 245 24 MC
643600 422AN/URM-68 145 24075 MC
643600 423AN/URM-48 14% 24250 MC
643600 242TS-174B/V 245 247 MC
A 6 302AN/URM=-48 245 25 MC 51 MC
A 6 310AN/URM-48 245 25 MC
635660 322AN/URM-48 1450 25 MC
635660 323AN/URM-48 1450 26 MC
634395 3075G-92/V 245 263 MC 333 MC
635660 324AN/URM-48 1450 27 MC
635660 442AN/URM-48 145 27 MC 28 MC
635661 328AN/URM-48 14%0 27 MC
635661 372AN/URM-48 1450 27 MC
635661 42TAN/URM-48 1452 27 MC
643600 417AN/URM-48 14%2 27 MC
543600 441AN/URM=-48 1452 27 MC
343700 309AN/URM-48 145 27 MC
643700 4537S-174B/U 243 27 MC
658427 223AN/URM=48 1452 27 MC 389 MC
658427 227AN/URM=48 145 27 MC 389 MC
658427 232AN/URM-48 145 27 MC 389 MC
658427 269AN/URM-48 145 27 MC
658427 616AN/URM-48 145 27 MC
658427 360TS-1747V 245 27 MC 38 MC
643600 312AN/URM-~48 145 274 mC
643600 456T7S-174B/V 243 274 mMC
643700A307AN/URM=~48 145 2795 M™MC
643700 311AN/URM-48 145 279 MC
6584260209AN/URM=~48 145 279 mMC
635660 228AN/URM=~48 1450 28 MC
635660 233AN/URM=~48 1450 28 MC
635660 316AN/URM~48 1450 28 mMC
635660 325AN/URM~48 1450 28 MC
635660 362AN/URM~48 1450 28 MC 55 MC
635660 368AN/URM-48 1450 28 MC
635660 421AN/URM~48 1452 28 MC
635661 238AN/URM-48 1450 28 MC
635661 242AN/URM~48 1450 28 MC
635661 329AN/URM-48 1450 28 mMC
635661 362AN/URM=48 1450 28 MC 55 MC
635662 362AN/URM-48 1450 28 MC 55 mMC
543600 455TS=1748/V 243 28 mMC
643700A410AN/URM-48 145 28 mMC
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10

1

)

120VV
37uV

vy

1uv
700 Muv 15KC AT 1IKC
1uv

3Uv 15KC AT 1 KC
1000UV 15KC AT 1K(C

10UV 15KC AT 1KC
10UV 15KC DEvV 250 TO 1000
2Uv OR LESS 15KC AT 1KC
10UV

Cl5

2UvV
1000UV

1 USED WHEN TEST SET UNAVAIL
MOD +- 20KC AT 1000 CPS

3 uv

3w

3w
0051.5UV
3 uv
0053uv
00515KC DEV
700 MUV 15KC AT 1KC
2Uv OR LESS 15KC AT 1KC

01%
SET TO TUNING DIAL FREQ
1Uv TUNING DIAL FREQ
luv

005+ 4uv

005

005 1MC STEPS OPER. TRANS.

01%

S  «3UV 4UV 140UV
00510uUvV
0051 45UV
3 Vv
3 UV
3 v
le5UV
00%15KC DEVe.
00530uv
00%3uv
3w
3w
3 Uy
01%
le5UV



ey ey BER BB

.

[

643700A412AN/URM=48
643700A414AN/URM=4L8
643700 415AN/URM=-48
263700 439AN/URM~48
643700A455AN/URM=43
643700A309TS-1748/V
643700 4611-208
643700 4621P-173/V
657225G310TS174/V
658427 319AN/URM-48
658427 326AN/URM=48
658427 331AN/URM=48
643600 310AN/URM-48
A 1A413AN/USM=-81
635661 330AN/URM-48
636904A41TAN/URR=23A

600000 420T7S-497/URR
636425 3075G-299/V
6344625 309AN/USM-50
635661 331AN/URM=-48
6407018335AN/URM=25
635661 332AN/URM-48
6407018316AN/URM=~25
640701B426AN/URM-2¢S
640701B433AN/URM=25
635661 333AN/URM=-48
43600 452T7S~174B/U
643700A434AN/URM=-48
643T00A435AN/URM=438
658427 3T6AN/URM~4LB
635661 334AN/URM=-48
635661 428AN/URM=-48
635661 458AN/URM=-48
635661 470AN/URM-48
635661 475AN/URM=-48
635661 4B81AN/URM-48
6643700 218AN/URM=48
643700A224AN/URM=-48
643700 227AN/URM~48
643700 228AN/URM=48
643700 229AN/URM-48
643700A230AN/URM=-48
643700 230AN/URM-48
643700A231AN/URM-48
643T00A232AN/URM=48
643700A233AN/URM~48
643700A415AN/URM=-48
643700 416AN/URM=48
643700A41 TAN/URM~48
643T00AG19AN/URM=408
643700 420AN/URM=48
643700 422AN/URM=-48
643700 423AN/URM=48
643700A425AN/URM=~48

1452
145
1452
1452
145
245

245
145
1652
145
145
2629
1450
214

245
l4b4
21%
1450
145
1450
145
1451
145
1450
243
145
1645
145
1450
1452
1452
145
1452
1452
145
145
145
145
145
145
145
145
145
145
145
16452
1452
148
145
145
148
145
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28
28
28
28
28
28
28
28
28
28
28
28
286
29
29
299

33078
33250
33

MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC

38 MC
38 mMC
70 MC
37 MC

MC3995 MC

MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC

32 MC

33040 MC
33140 MC
33045 MC

Page 16, Appendix B

«TUV  15KC AT 1KC

le5UV

TO0OMUY 15KC AT 1IKC

2UV OR LESS 15KC AT 1KC

1

O00S5AMPLITUDE TO CAUSE TOUA LI
005.5UV 15KC DEV 1KC AF

005

MAXBETWEEN 40 DB POINTS
3 u
2ERO BEAT

1
17
ADJUST FOR SYMMETRY
3w
LESS THAN 3v OUT
3 v

400C30 PCT 2500MVOUT
3 MV
3
015 30MINUTES DRIFT TEST
22UV
1MV
5 6DB POINTS 90KC BW APPROX
3 vy
00515kKC DEV
00515KC
005
005 1KC AF 15KC DEV
00515KC DEV o4-1-2-3,5-5KC AF
20 VARIQUS POINTS
330UV
120UV
37UV
UV
330uyv
luv
60UV
66UV
le5UV
le5UV
T00MUV 15KC AT 1KC
+7UV 15KC AT 1KC
1e5UV
luv
2UV
1000uUvV
«TUV



e AR BN

I————
*

— i

Sy ey

643700A428AN/URM=48
643700A430AN/URM=-48
643700 431AN/URM=-48
243700A431AN/URM=-48
643700A432AN/URM=48
643700 433AN/URM=-48
643700 435AN/URM=-48
643700A436AN/URM=48
643700 437AN/URM-48
643T00AG39AN/URM~48
643700 44GCAN/URM-48
643T00A441AN/URM=-48
643700A642AN/URM~4AB
643700 443AN/URM=48
643700ALL4LAN/URM=48
643T00A446AN/URM=~48
643700A456AN/URM=48
643700 452T78~1748/7V
643700 454TS-1T748/U
643700 2417S-174B/U
643700 242T7S~174B/V
643700A2437S~1748B/V
643T700A244TS~-1T48B/U
658427 334AN/URM-48
658427 339AN/URM-48
658427 356AN/URM-48
658427 364AN/URM-48
635661 335AN/URM-48
A 1A325240A

035661 336AN/URM-48
643700 310AN/URM-48
635661 33TAN/URM-48
635661 338AN/URM-48
643TO0AL60AN/URM=-48
658427 342AN/URM~48
656427 34TAN/URM=-4B
635661 339AN/URM-48
635661 429AN/URM-48
635661 446AN/URM-48
635662 343AN/URM-48
635662 378AN/URM-48
635662 434AN/URM-48
643700A308AN/URM=48
643700 312AN/URM-48
643700 41TAN/URM=-48
643T00A420AN/URM=-48
643T00A&22AN/URM=-48
6463T00AL24AN/URM=-48
643700 441AN/URM=48
643700A457AN/URM~48
643T00A459AN/URM~48
643700 456T8~174B/V
643700A3107S~174B/V
6$43800A307AN/URM=48
43800 309AN/URM=48
643800 453T7S-1748/V

1452
1452
1452
1452
145
1452
1452
145
1452
1452
1452
1652
1452
145
1652
145
145
263
243
245
245
245
245
1452
145
165
1452
1450
144
1450
145
1450
1450
145
1452
145
1450
1452
145
1450
1450
1452
145
145
1452
149
1452
145
1452
145
145
243
245
145
145
243
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33
33

33
33
33
33
33
33
33

33
33
33
33
33

332
33
33
337
33
338
33
33
335
335
34
35
35
356
36
37
375
379
3719
38
38
38
38
38
38
387
38l
38
38
38
38
38
38
385
381
38
387
38
38

MC
MC
MC
MC
MC
MC
MC

MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC

MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
mMC
MC
mMC
MC
MC
MC
MC

7%

39

MC

MC
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s TUV  15KC AT 1KC

2uvV 15KC AT 1KC
33UV 15KC AT 1KC

100UV 15KC AT 1KC

1uv

1000UV  15KC AT 1KC

1uv

10UV 15KCDEV AT 250 TO 100

3uv 15KC AT 1KC

2UV OR LESS 15KC AT 1KC

1My 15KC AT 1KC

10UV 15KC AT 250 TO 5000

10uv

10uv

louv

15kC AT 1KC

015 30 MINUTE DRIFT TEST
(%)

APPROX MIDDLE FREQ«15KC DE
APPROX MIDDLE FREQ.
005+5UV AND 160UV
00515KC DEV.T5UV 10UV1lMV 10M
3 uv
SWEEP RATE 60CPS
3 uv

3 uv
3 uv

005 «5UV 15KC DEV 1KC AF
005+45UV
3 vy
00515KC DEV
0051 +5UV
3 v
005 3uv
00515KC DEV

TOOMUV 15KC AT 1KC
le5UV
o TUV

15UV
2UV OR LESS 15KC AT 1KkC

15KC AT 1KC

018

015



T ey GE B

657225%E
657225%€
6%8427
158427
658428
658428
658428
658428
658428
658428
635661
635661
635661
635661
635661
635662
635662
643700
643800
643800A
643800A
643800A
643800
643800
643800A
643800A
643800
643800
$58428
058428
658428

635662
635662
635662
658430
658430
635662
643700A
635662
635662
658428
635662
635662
635662
635662
635662
635662
643800
643800
643800
643800
643800
43800
658428

3037S=174/V
306AN/URM=-48
2T1AN/URM=48
611AN/URM=-48
223AN/URM=48
22TAN/URM=48
232AN/URM~48
269AN/URM=48
611AN/URM=-48
3607S-174/V
260AN/URM=48
244AN/URM=~48
32TAN/URM=48
340AN/URM=-48
374AN/URM=48
248AN/URM-48
344AN/URM-48
45575-1748/V
311AN/URM=-48
410AN/URM=48
412AN/URM~-48
414AN/URM-68
415AN/URM=-48
439AN/URM=-48
455AN/URM=-48
309Ts~174B7V
4611-208
4621P=-1737V
319AN/URM-48
326AN/URM=-48
331AN/URM=48

345AN/URM=-48
346AN/URM=48
34 TAN/URM=-48
492

48BAN/URM-48
34BAN/URM=-48
4517S-174B8/V
349AN/URM=~-48
350AN/URM=-48
376AN/URM=-48
351AN/URM=48
435AN/URM~48
463AN/URM=~48
471AN/URM-48
476AN/URM~48
482AN/URM=-48
218AN/URM=48
227AN/URM=-48
228AN/URM=48
229AN/URM=48
230AN/URM-48
241T75=1748/V
334AN/URM=48

248
249
143
145
1452
145
145
145
145
245
1450
1450
1450
1450
1450
1450
1450
243
145
145
1452
145
1452
1452
145
245

145
1452
145

1450
1450
1450
145

1450
245
1450
1450
145
1450
1452
1452
145
1452
1452
1451
145
145
145
145
245
1452
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MC
MC
MC
mMC
MC
MC
MC
MC
MC

709 MC
709 MC

549 MC
549 MC
549 MC

MCS54 MC

MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC

MC
MC
mMC
MC
MC
MC
mMC
MC
MC
MC
MC
MC
MC
mMC
MC
MC
MC
MC
MC
MC
MC
MC
MC

54 MC
54 MC
53 MC

46045 MC
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1

20

1

005

005
SET TO TUNING DIAL FREW
SET TO DIAL FREQ.

005
005
0051MC STEPS OPERe. TRANS.
00510uv
0051.5uV
3 uv
3 uv
0051.5uUv
00530uv
3 uv
015

1e5UV

«TUV  15KC AT 1KC

le5UV

T00MUV 15KC AT 1KC

2Uv OR LESS 15KC AT 1KC

005AMPLITUDE TO CAUSE T7QUA LI
005143UV 15KC DEV 1KC AF
Q051.43UV

3 uv
3 uv
3 uv
SW IN CAL POSe
O0SNO AMPLITUDE SHOWN
3 yv
30 MIN DRIFT TEST
3 v
3 uv
5 APPRe BW 90KC APPR. 6DB PO
3 uv
00515KC DEV
00515KC DEV
005
00% 1KC AF 15KC DEV
00515KC DEV o4-1-2-345-5KC AF
VARIOUS POINTS
120uv
37UV
1Y)
v

APPROX MIDDLE FREQe 15KC
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[U———

658428 339AN/URM=-48
658428 356AN/URM=-48
458428 364AN/URM=-48
243800 310AN/URM-48
643800 242T7S~1748B/U
643800A435AN/URM=~48
663800A434AN/URM=-48
635662 352AN/URM-48
643500A232AN/URM=-48
643500A235AN/URM=48
643500A238AN/URM=48
643500A418AN/URM=-48
643500A446AN/URM=-4B
6463500A450AN/URM=48

643500A433RT~196/PRC=-6

643800A221AN/URM~-48
643800A227AN/URM=48
643800A228AN/URM=-48
663800A229AN/URM-48
643800A230AN/URM-48
643800A415AN/URM=48
643800 416AN/URM-48
643800A41 TAN/URM=-48
643800A419AN/URM=-48
643800 420AN/URM-48
643800A425AN/URM=48
643800A428AN/URM-48
6463800A430AN/URM=-48
43800 431AN/URM-48
643300A431AN/URM=-48
643800A432AN/URM=-48
643800 433AN/URM-48
643800 435AN/URM=-48
643800A436AN/URM=-48
643800 437AN/URM=-48

'643800A439AN/URM=-48

643800A441AN/URM=-48
643800A442AN/URM=48
643800 443AN/URM=~48
643800A444AN/URM=~48
663800AL46AN/URM-48
643800A456AN/URM=48
643800 4547S=174B/V
643800A240TS-1748/V
658430 26TAN/URM=48
658430 319AN/URM=48
658430 631AN/URM=48
658430 635AN/URM-48
658430 401TS-588A/U
658430 459AN/URM=-48
658430 466AN/URM-48
658430 481AN/URM-48
658430 482AN/URM-48
658430 493

258430 2747S-588A/V
658430 295RT=-70/GRC

145
145
1452
145
245
145
145
1450
145
145
16452
1452
1452
1452

145
145
145
145
145
145
1452
1452
145
145
145
1452
1452
1452
1452
145
1452
1452
145
1452
1452
1452
1452
145
1452
145
145
243
245
145
145
145
145
1452
1452
145
145
1452
148
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47140 MC
47040 MC
554 MC
5564 MC
554 MC
554 MC
554 MC
554 MC
58 MC -
58 MC
58 MC
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APPROX MIDe FREQe.
00514 3UV=410UV
005

le3VV

1MV
2UV

3w
O0SCHANNEL FREQeAS DESIRED 32
005CHANNEL FREQeAS DESIRED
005CHANNEL FREQ.AS DESIRED
999THROUGH 49 OHM RESISTOR =J
99
999
00549 OHM OUTPUT LOAD J3 - GI

330UV

33ouv

60UV

66UV

le5VUV

1e5UV

TOOMUY 15KC AT 1IKC

o TUV 15KC AT 1KC

le5UV

1uv

s TUV

eTUV 15KC AT 1IKC

2 UV 15KC AT 1KC

33UV 15KC AT 1KC

100UV 15KC AT 1KC

1uv
1000UV 15KC AT 1KC
10UV 15KC AT 1KC
1uv

10UV 15KC AT 250 TO 1000CP
uv 15kC AT 1KC

1MV 15KC AT 1KC

10Uuv  15KC AT 250 TO 5000
10UV
10uv
10uv

15KC AT 1KC

015

00515UV APPROX
0055 TO 10UV APPROX
00515 UV APPROX
005146 UV APPROX
00515KC DEV 1KC AUDIO
00515KC DEV 1KC AUDIO
005 2UV APPROX
OOSCONNECTED TO 1P~173/V
OOSNO AMPLITUDE SHOWN
SW IN CAL POS.
0051+6UV APPROX
005DUMMY ANT CONNECTED

8UV Ri
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658430 317RT=70/GRC
643800 422AN/URM=4B
643300 423AN/URM-4B
>43800A24175~1748/U
6315662 353AN/URM=48
635662 354AN/URM-48
643800 44OAN/URM-48
643500A2462AN/URM=25

634479 325T7S-4528/V
635662 250AN/URM-~48
635662 254AN/URM~48
635662 342AN/URM-48
635662 355AN/URM=~48
615662 356AN/URM~48
6315662 35TAN/URM-48
635662 358AN/URM=~48
A315662 3ISSAN/URM-48
635662 360AN/URM~48
635662 380AN/URM~-48
635662 436AN/URM-4B
635662 450AN/URM-48
643500A440T7S-174B/V

643500A434RT=-196/PRC~6
643500A435RT-196/PRC~6
663500A438RT-196/PRC~6

643B00A308AN/URM=-48
763800 312AN/URM-48
0643800 41 7AN/URM=-48
643800A420AN/URM-48
643800A422AN/URM-48
6438B00A424AN/URM~L 0B
643800 441AN/URM-48
643800A45TAN/URM=-4B
643800A459AN/URM-48
643800A460AN/URM=4B
643800 45271S-174B/U
643800 455TS-174B/V
643800 645675-174B/V
643800A310TS=-174B7V
643300A451T78=1748/V
65722% 401AN/URM=-48
65722% 409AN/URM=4B
658428 271AN/URM=4EB
658428 342AN/URM=-LE
658428 347AN/URM=-48
658428 614AN/URM-48
658430 264AN/URM=-48
658430 315AN/URM=48
658430 633AN/URM-48
658430 637AN/URM=-48
658430 407TS-588A/V
658430 4097S-588A/U
/58430 411T7S~588A/7U
658430 41875-588A/V

145
145
245
1450
1450
1452
145

214

1450
1450
1450
1459
1450
1459
16450
1450
1450
1450
1452
145

245

145
145
1452
145
1452
145
1452
145
145
145
243
243
243
245
24%
245
245
14%
1452
145
145
145
145
145
145
145
1a8
145
145
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o7
47075
47250
475
48
49
4“9
496

58
5%
55
55
1Y)
51
52
53
54
55
55
54

514
512
554
51
5375
538
5S4
54
Sa
54
54
54
545
535
592
55
538

593
5S4
54
54
539
539
54
58
58
58
58
52
52
5795
52

MC
MC
MC
MC
MC
MC
MC
MC

58

62

55

709

58
58
5805

MC

MC

MC

MC

MC
MC
MC
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BEAT NOTE IN HEADSET CAL.P
22UV
1000Uv

3 uv
3 uv
2UV OR LESS 15KC AT 1KC
005SIGNAL FOR RF STAGE GAIN 1

te

S CURVE ADJUST
00510uV
0051.5UV
uv
uv
uv
uv
uv
uv

W W W W

uv
0051.5Uv
00515KC DEV
0051.5UV
005
005
005
005

TOOMUV 15KC AT 1K(C
le5UV
o TUV
le5UV
2Uv OR LESS 15KC AT 1KC

15kC AT 1KC

01530 MINUTES DRIFT TEST
015
015

30 MIN DRIFT TEST

0053
003 15KC DEV 1KC AF 143UV
0051430V
00%
0057UV APPROX SERIES 500 UUF
00510uLV
0057UV APPROX
005.8 UV APPROX
0051uv
V053UV aouwv
APPROX - 8 TO 16 uv
00510UV 18KC DEV 1KC AUDIO



oy B B

1

658430
658430
658430
,58430
658430
658430
658430
658430
658430
658430
658430
658430
658430

634479
634479

636479 323TS5-497A/URR

42475-%88A/V
455AN/URM-48
460AN/URM=48
461AN/URM=48
46 TAN/URM=-68
468AN/URM=-48
4T7TAN/URM=~48
494

27175-588A/U
27775-588A/v
28275-585A/U
288T75-588A/U
489AN/URM=-68

31675-497A/URR

31975-4528/V

653400A441AN/URM=25

600000

424AN/URM=-T0

640701R321AN/URM=-25
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1452 52 mMC

1452 5795 MC 5805 MC
16452 52 MC
1452 58 MC
145 52 MC
145 58 MC
1452 52 MC
145 53 MC
58 MC
58 MC
58 MC
58 MC
53 MC
la4 60 MC
146 60 MC
144 60 MC
1451 66 MC
265 99 MC400 MC

145 95 MC

A 1A329240A 145 1025 MC
A 2A30955-66/ARM=5 145 131 MC
A 2A4095G6-66/ARM=-5 145 131 MC
\ 14C307HP 608-D 145 110 MC
A 14C407HP 608-D 145 118 MCl48 MC
600000 217AN/URM-T0 185216175 MC
600000 222AN/RUM-TO 155216175 MC
600000 313AN/URM-81 245 112375 MC
600000 &13AN/URM=-TO 155210025 MC965 MC
600000 423AN/URM=~80 245 10025 MC22590 MC
600000 42756-92/V 245 10025 MC3995 MC
647800 3037S-684/URM=30245 120 MC 240 MC
A 14C405HP 608-D 145 228 MC258 MC
A 14C410HP 608-D 1451230 MC255 MC
A 14C403HP 608~-D 145 250 MC
A 12 404AN/GRM/& 145 3293 MC335 MC
636904A306608-8 145 350 MC
A 1A3326508 216 1090KMC
A 1A414AN/USM-81 26469 1030KMC
A 1A6216508 246 1090KMC
A 1A330240A 145 1027KMC  1033KMC
A 1A331N&10A 216 1090KMC
A 1A334612 1539 1030KMC
A 1A345612 146 1030KMC
634395 3017S~148/UP 245 9080KMC
134425 404AN/MPQ-4A 2463 16 KMC

634479 41775-1478/VP

1163 9375KMC
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00510uUvV 15KC DEV

APPR. 1TO10UV 15KC DEV 1KC.
C0515KC DEV 1KC AUDIO 8UV Rt
00515KC DEvV 1KC AUDIO 8UV Ri

005 2UV APPROX
005 2UV APPROX
00515KC DEV
Sw IN CAL POS.
0058UV APPROX AT ANTENNA CONN
00% 1uv 15KC DEvV 1KC AUDIO
00515KC DEV 1KC AUDIO
00515KC DEV 1KC AUDIO
005NO AMPLITUDE SHOWN

5 10MC SWEEP WIDTH
400C MOD
3 BANDWIDTH 30KC MAX AT 10 M

1 MOD 24KC AT B5KC DEV
LESS THAN 3v OUT

BW LESS THAN 8MC AT 30B
30 PERCENT MOD 1000Uv OUT
LESS THAN 5 Uv
300MV
200My
TO RCVR INPUT
APPLY RCVR ANT CHECK FREQ |

PG 445 OISTORTION TEST PG

" e

60CPSSWEEP AT 25MC WIDTH

200MyY

10UV 30PERCENT AT IKC
200MY

FINAL TEST

XMTR SECTION

BW 6 TO 8 MC AT 208

RCVR CTR FREQ

FREQ TEST XMTR

8w 6 TO 8 MC AT 2308

1 BwW 6 TO 8 MC AT 308

A/C ADJUSTMENT 50 PERCENT
S1G INPUT =76DBM

s et pe

-84D8M MAX
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